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CHAPTER I. 

AGREBMENTS WITH ARCHITECTS AND BUILDERS. 

Beasons for wiitiiig — Architectural competitions — Fallacies of drawingi 
— Suggested conditions — New Goyemment conditions with avchi« 
tects — ^RI.B.A. alleged customs disallowed by law — Quantities*- 
Tenders and estimates — Contracts — ^Proper form of provision for 
alterations and defective work. 

Considering the number of persons who at least once 
in their lives purchase some experience in building, 
it seems odd that none of them have thought of im-* 
parting any of it to their fellow creatures, with the 
benevolent object of saving them from falling into the 
same mistakes and meeting with the same disappoint- 
ments. I do not mean to ignore the existence of 
several useful books on house-building by professional 
architects, nor the multitude of treatises both by 
amateur and professional architects containing theories 
and histories of architecture, and the writers' viewh 
r^;arding it artistically. Some of these are very good 
in their way, but it happens not to be the way of 
giving practical information how to avoid legal or 
structural mistakes. Nor can professional architects 
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i Reasons for this BooK 

be expected to look at such questions in the same 
light as those who employ them ; for they have in &ct 
opposite interests in some of the questions which arise. 
Aad so it has come to pass that men who would not 
make a contract for buying or leasing a house worth 
loooj. without legal advice constantly involve them- 
selves in building contracts to an unlimited amount, 
without any security for getting what they want, or 
for having the smallest control over the work in 
either its nature or its cost, or any remedy if it is 
done as ill as possible. Even if a lawyer is consulted 
about the contract he is as likely as not to omit the 
requisite provisions unless he has himself learnt the 
necessity of them by experience. I have actually 
known a right form of contract turned back into a 
wrong one by a solicitor who evidently knew nothing 
about building and its usual consequences. 

And if the requisite information on these matters 
is to be given by anybody it can only be by some one 
who has had more than ordinary experience in build- 
ing, with more than ordinary taste for mechanical 
details, which are generally less attractive to amateurs 
than the artistic or theoretical side of architecture. I 
happen to be in that position ; for I can remember no 
time when I had not a taste for the practical operations 
of building, long before I had any idea of architecture. 
Afterwards, from one cause or another, I have been 
building, either for other people or myself, for above 
a quarter of a century, and that not merely in the 
ordinary sense of employing architects and leaving 
them to do as they like, but designing and looking 
after the execution of the work and altogether 
exercising much more control over it than employers 
generally do. 



My own Experience. 3 

As I have nothing to gain by advertising myself as 
an architect I may say in justification for my offering 
advice on architecture and building, that I have 
substantially designed sundry churches and other 
buildings of considerable size, viz.: the two Great 
Northern Bail way churches, of St. James Doncaster, 
which was copied for the Wakefield lunatic asylum 
chapel, without the spire, and the one a mile north of 
Peterborough, St. Mary's Lichfield, except the tower 
which had been rebuilt before, St. Chad's Headingley 
near Leeds, a small church at Cliffe in the East Biding, 
and Mr. Bass's St. Paul's church at Burton, which is of 
unusual size for a modem one; also the Grammar 
School at Doncaster, the extension of Lincoln's Inn 
Library, the tower top of Worcester Cathedral, which 
had never been finished in Gothic times, and was 
formerly of a mean design in brick and plaister; a 
house of my own near St. Alban's (see p. 126), and the 
new Bectpry there, and some smaller houses. I mean 
that in all these cases the architects, where there were 
any, accepted my designs. I do not include the great 
parish church of Doncaster, with which I have seen my 
name more associated than with those others, because 
that was designed in all its leading features and pro- 
portions, by Sir Gilbert Scott, who saw too late that 
they were wrong, and the shape of the tower very 
inferior to the old one, as I told him all the time it 
was building. That church was fully described in my 
book on Church buUding (2nd edition 1856) and I 
shall refer to it occasionally here for illustrating some 
practical points of construction. 

Arcldtectaral Competitions. — ^We-had better begin, 
as a man or a committee having a building to erect 
must begin, by considering what steps to take in 
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4 Architectural Competitions. 

selecting an architect and plans. For this purpose it 
is generally assumed that there are^ not the proverbial 
three courses, but only two very opposite alternatives : 
one is to put the work at once into the hands of some 
architect who is recommended either by general reputa- 
tion or by a friend, subject to your approval of his 
plans before you make a contract with a builder : an4 
the other, which is generally adopted by committees, 
but very seldom indeed by persons who have only 
themselves to please, is to have an architectural com- 
petition, which committees and corporations and 
G-ovemments flatter themselves or the public will 
produce the best design that can be got. 

The primary object of these architectural competi- 
tions is really to select an architect, whose plans may 
afterwards be modified in any way that is agreed on, 
just as if he had been selected otherwise ; and there- 
fore we ought to consider the merits of that system first. 
I am afraid it must be ranked among the many things 
in which all the h priori reasons point one way and 
all experience the other. Those reasons are obvious 
and plausible enough. One would say that the choice 
of one out of many anonymous designs must prevent 
jobbing or selection by favour or influence: that it 
may obtain from some unknown man of genius a 
better design than would be got from any well known 
architect : thus in the fieunous Foreign OfiSce competi- 
tion in 1857 the first prize was awarded by the judges 
appointed by the Government to a pair of almost un- 
known architects, with what consequences will be seen 
presently. Then again it is said, employing an 
eminent architect commits you to his favourite stjle, 
whatever it may be, while seeing other designs might 
convince the judges that it is not the best for the 



Reasons for and against them. 5 

purpose; and you must apparently have a better 
chance of getting the best plan by seeing many than 
by having to accept whatever a previously chosen 
architect may give you. 

All this is so plausible that it is no wonder that all 
sorts of public bodies are in the habit of accepting it as 
conclusive. But experience tells another tale, and it is 
not merely singular but significant, as I said just now, 
that private persons, who have only themselves to please, 
never act upon it, any more than they select their 
clerks by competitive examination ; and it is notori- 
ous that, however badly some people manage their 
own affairs, they do on the average manage them more 
carefully and economically than public bodies. Indeed 
such bodies, and by a strange anomaly, elected ones 
especially, are proverbially extravagant in great things 
and stingy in small ones, though here again one would 
expect just the contrary. The fact is that selection 
from a number of anonymous designs is generally a 
mere delusion. The style of all the best architects, 
and of their drawings, is so well known that they 
might as well put their names to them. And we may 
be sure that any architect who has a friend among the 
judges takes good care that the friend knows which is 
his design. Although a pair of comparatively un- 
known architects got the Foreign Office prize in 1857 
from a set of inexperienced judges, it soon came to be 
understood that the prize was all they were to get, and 
the award was generally considered a mistake. A 
parliamentary committee sat upon it, and the result 
was that the work was entrusted to Sir Gilbert Scott 
by the Government. And then, to complete the story, 
that Government went out and Lord Palmerston 
came in, and after promising the House of Commons 



6 Tlie Foreign Office and the Law Courts. 

to do nothing in the matter without their approval, 
as soon as the session was over he told the architect 
that he would cancel his appointment if he did not 
change the style from that of which he was the ac- 
knowledged master to another in which he had never 
built at all, and so that competition went in every 
way for nothing. And so did another and still greater 
one, viz. : that for the long-expected Law Courts, which 
arose from the offer of the Society of Lincoln's Inn to 
build new Courts of Equity in 1859 for a guarantee 
of interest on a sum which will probably be exceeded 
by the salaries of the architect and the clerk of the 
works before this job is done. There we had all the 
parade of a great Eoyal Commission, and the publica- 
tion of a blue book of elaborate conditions and in- 
structions, and an exhibition of the designs in a building 
erected for the purpose, and the appointment of a 
sub-committee to choose the best design, of persons 
with as much architectual experience as those who 
awarded the Foreign Office prize, and then a decision 
of the Crown and its law officers that these great 
lawyers (as two of the sub-committee were) had exceeded 
their powers by recommending two architects instead 
of one, because they preferred the architecture of one 
and the internal arrangements of the other. And so 
at last the architect was again appointed by the First 
Conmiissioner of Works, and by an odd coincidence, 
the very same (Lord J. Manners) who had appointed 
the architect for the Foreign Office ten years before, 
as if there had been no competition. 

It is also to be remarked that the commission had 
intimated early in the business that satisfactory internal 
arrangements would be more regarded than external 
appearance : so that in this respect the selection was a 



Bad Effects of Competitions. 7 

breach of promise to the competitors. I say this 
without the slightest preference for the design of the 
one who was aggrieved in this way, but merely as an 
illustration of the unsatisfactory working of competi* 
tions. Nor is the case improved by the fact that even 
the revised plans of the successful competitor were re** 
ceived generally by public critics with such a chorus of 
disapproval as no other selected design ever was before; 
which is now amply justified by the result. Barry's— 
or rather Pugin's — design for the Houses of Parliament 
was received with almost universal approval, though 
the internal arrangements and the extravagant cost 
afterwards produced the anti-G-othic reaction which 
lost us Sir Q-. Scott's fine Grothio design for the Foreign 
Office, as just now mentioned. 

Though theoretically a competition is expected to 
give a choice between great and small architects, the 
practical effect of it is often exactly the contrary, and 
in the worst possible way: viz. to exclude the great 
ones altogether, except from very great works; and 
after these experiences they are justly growing shy even 
of them, and will not incur the trouble and expense of 
preparing a vast quantity of drawings for the small 
chance of being employed, even if they get the first 
prize. Nor will they work down to the kind of taste 
which they know they have to expect in municipal 
committees and bodies of that kind, who are the 
fondest of architectural competitions. I can only ac- 
count for the badness of all the Law Courts designs by 
supposing that the excitement of a competition throws 
even the best architects off their balance. Those for 
the Albert Memorial were equally bad, or worse. In a 
discussion on the * Hope of Architecture ' at the Royal 
InBtitute of Architects in December 1874 I said that 



8 Fallacies of Competition Drawings. 

nny architect would make me a very diflFerent design if 
I employed him directly from what he would send in 
for any competition. The President Sir Gilbert Scott 
«iost significantly interjected, ' We are obliged.' 

Even if the taste of committees were better than it 
generally is, there is another diflBculty which very few 
people are aware of, and that is their inability to judge 
without experience how large the building and its 
parts will look ; that is, with reference to the human 
body, which is the ultimate scale by which it will be 
tested. Indeed architects sometimes deceive them- 
selves in that way. I asked one who sent me some 
plans for a church which I had to judge of, containing 
pillars divided into as many sections vertical and hori- 
zontal as would have done for a cathedral, if he had 
any idea how high they would be in reality, and he was 
evidently hcma fide surprised when I showed him that 
the capitals would just reach his shoulder. Not long ago 
I had a design for a wooden screen for an internal porch 
sent me, which looked well enough on paper, and had 
been approved by other people, who had never thought 
of trying the actual dimensions of the parts. The result 
was that I knocked out exactly half the divisions, or 
reduced the parts to half their number. The mistake 
in this case was the more inexcusable, because the 
architect was proposing to add this thing in the modem 
babyhouse style to which he was accustomed, to a 
church of mine in which everything is larger than 
usual in churches of that size. 

Fallacies of Drawings. — ^But though these mistakes 
are often made from mere ignorance, the getting 
up of competition drawings with an appearance of im- 
posing size is by no means the result of ignorance. 
It is managed by various pictorial devices* One of the 
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commonest is displaying in the foreground a number of 
fine ladies and gentlemen on horse and on foot, looking 
Tery small compared with the building. The pictures 
are drawn from a too near point of view, which mag- 
nifies the height and disguises all the proportions. If 
my friend with the many-shafted and banded pillars 
had drawn a congregation in his church, we may be 
sure he would have kept their heads far below the caps 
of those pillars which would really have been hidden by 
their shoulders, and I am equally sure that it would 
not have been found out by one judge in a thousand. 
It is no wonder that ordinary people should be ignorant 
of all this when so many architects have yet to learn 
that cutting up a building into little bits, which are 
perceived to be insignificant as soon as you come near 
them, immediately gives the impression of what I 
called the babyhouse style to the whole, instead of 
deceiving the eye into the belief that it is large because 
of the multitude of parts, as it does in a drawing. Not 
that I defend the opposite error of making the parts 
gigantic and too few, and so diminishing their due 
effect, of which St. Peter's at Bome and the Victoria 
tower of the Houses of Parliament are notorious exam- 
ples ; though it is true that that error has a kind of 
grandeur in it, while the other is a miserable attempt 
at imposition which invariably fails in stone though it 
too often succeeds on paper. The original design of 
that tower (doubtless by Pugin), with many more 
windows and divisions, was infinitely better; and so 
says Mr. Fergusson. 

Depth of Shadows. — Another, and in &ct the com* 
monest of all the fallacies of architectural competition 
pictures is that of showing a false depth of shadows in 
all the recesses in the walls, and so giving an appear- 
ance of thickness and massiveness to the whole, whic' 

B3 
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those who make the pictures thereby show that they 
know the building ought to have, though they must 
know equally well that it has not, according to the 
working drawings, of which again ordinary judges are 
no judges, and naturally assume the pictorial view to be 
a true one. But I do not impute intentional deceit to 
all who thus exhibit inconsistent pictorial and working 
drawings; for it is evident that, notwithstanding 
all that has been written about the importance of depth 
of all the shadow-casting parts of buildings, not merely 
in the Gothic styles but in every other, the majority 
of architects still wilfully ignore it ; and perhaps it is not 
wonderful that they refuse to be taught by writing what 
they apparently cannot see with their eyes in all those 
old buildings which they profess to imitate. I will not 
repeat what I said on this subject in my former book 
on Church Building^ beyond this one fact, that I 
persuaded the architect to double the external depths 
which he had at first designed in all the Doncaster 
church windows, by showing him from his own books 
that they would then be no deeper than the windows 
in old churches of the same style. I will however 
refer to what was said, not by an amateur but by a 
professional architect, in a very able book a good 
while ago now, viz. Grarbett's Rudimentary Treatise 
on the Principles of Design in Architecture, one of 
Weale's Series — now belonging to the publishers of 
this. He says at p. 103, as an illustration of this 
special fallacy of preliminary drawings, that * the dif- 
ference between the actual depth of the windows in 
the river front alone of the Houses of Parliament and 
the depth shown in the original picture amounts to not 
less than 112,000 cubic feet of wall; which (he adds) 
would be enough to make all the difference between 
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a sublime building and a mean one.' Other writers 
have spoken to the same effect ; but nevertheless the 
architects go on in their stereotyped way of putting 
Gothic windows twice as near the outside of their walls 
as the inside, while the walls themselves are often only 
half the thickness that they would have been in the 
time and style which they profess to follow. 

Window Mullions too thin. — Another cognate trick 
is that of showing massive mullions and window tracery 
in the pictorial designs, while the working drawings 
have *them mean and thin, sometimes containing not 
half, or even a third of the stone which would be 
guessed at from the pictures. I believe I may say 
that the two Doncaster churches, which were finished 
together in 1858, were the first modem ones in which 
something like the old proportions of thickness and 
depth were adopted, on my convincing the architect 
from the measures of some similar old churches that 
they ought to be. I remember the contractor for one of 
them saying that the east window, for which I gave a 
new design, contained twice as much stone as he had 
guessed at from his experience of what a modern 
window of that size generally would contain. 

Fallacious Tenders. — But you may ask, is there no 
remedy for all these difficulties and fallacies of compe« 
tition ? For some of them I do not see that there is, 
especially for the unwillingness of good architects to 
contend for prizes awarded by judges whom they know 
to be generally unqualified and incapable of judging 
how their designs will look when translated from 
paper into stone, and who generally select the most 
pretentious of all the plans sent in, and the least 
likely to be well built for the estimate. I say wM 
built, because the maker of the worst possible plan in 
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this respect can always fortify himself with a contractor 
ready to undertake it, and who will doubtless build it 
somehow, relying either upon swelling his bill with 
* extras ' ordered by the architect, and probably neces- 
sary to be ordered because they had been omitted in 
the plans and specification, of which the judges under- 
stand nothing; or else upon being allowed to scamp 
the work. Hence we read of cheap churches falling 
down before or soon after they are finished, and we 
learnt from a bishop's sermon* for rebuilding one of 
them that that style of work is called ^ jerry building.' 
Many contracts are taken solely in reliance on these two 
modes of converting a losing contract into a paying one. 
Fixing Price beforehand. — One of the commonest 
evils of these competitions is that the cost of the 
building is fixed beforehand by persons who know 
nothing more of the matter than that they have 
been told that a building of the same kind some- 
where else cost, or was contracted for to cost some 
given sum, perhaps not half enough to build it 
properly ; and often they proceed to fix the price with- 
out even that amount of information. A man may 
invite plans for a house to cost anything he likes, for 
the architect can adapt the size to the price; but 
public buildings generally have not only the price but 
the required size specified. And then what are com- 
peting architects to do ? If the committee sent for a 
single architect and gave him those conditions, he 
would soon tell them whether it was possible or not to 
erect such a building properly for such a sum of money. 
But competing architects have no opportunity of doing 
so : at least any one who does knows it is equivalent to 
losing the job. Consequently there are always some 

* Bishop of Maiicliester, in September 1874. 
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ready to undertake it, and to back up their estimate if 
required by a contractor with a tender ; of which the 
result will be what I described just now. Sometimes 
by way of variety, of result, the contractor becomes a 
bankrupt before the work is half done, and leaves the 
conunittee to finish it as they can. That happened at 
two churches which I have been concerned in building, 
where there were fortunately sureties to a sufficient 
amount, and also at a certain large town hall which 
an architect and a contractor professed to build for 
42,dcx){., and which I said would cost twice as much as 
soon as I saw the plans, and which did cost even 
more than that. The corporation who employed them 
had only got securities for 20CX){., and so the loss 
fell upon the town. That had been a case of archi- 
tectural competition, which the two churches were not. 
Notwithstanding all these drawbacks I know that 
architectural competitions will go on, simply because 
the kind of bodies who adopt them can see all the 
plausible or theoretical advantages, and know nothing 
of the practical disadvantages. I wish I could say that 
even employing a non-competing architect to judge or 
help them is at all certain to produce satisfactory 
results ; though it is doubtless better than having no 
such assistance. The decision of the non-professional 
majority of judges in the Foreign Office competition 
was against that of the professional minority of 
* assessors,' and was found to be indefensible, as I said. 
No decently competent and independent architect 
would be taken in by those pictorial devices which in- 
experienced committee-men or town-councillors have 
no chance of seeing through ; nor, one would think, by 
such estimates as that for the town hall above men- 
tioned* But it so happens that in that case a very 
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eminent one was consulted, though not expressly on 
the estimates, and yet he held his tongue about the 
/insufficiency of the price, though it was transparent 
to my comparatively small experience. If the corpora- 
tion had been duly warned about it they would hardly 
have been so stupid as to be content with security for 
less than 5 per cent, instead of the usual 33. In con- 
sequence of what happened in another place as well as 
there, it is prudent to stipulate with the independent 
architect so consulted that he is to be paid a fixed sum 
for all the advice that he may give, as to alterations 
and everything, and to resolve that he is on no account 
to be employed as architect himself ; for I have known 
even that happen after another had been chosen, 
judiciously or not, upon the competition. 

Conditiong for a Competition. — It may be of some 
use to suggest the best conditions that occur to me 
for a competition, though I by no means pretend that 
they will obviate all the difficulties I have pointed 
out. 

1. Architects willing to compete may send in plans 

and specifications before to , from whom any 

further information may be obtained. 

2. All except the working drawings of details on a 
larger scale are to be on the scale of ^ in. to a foot, 
and the longest vertical lines in the perspective draw- 
ings are to be on that scale also. Those drawings 
are to be made from as distant a point of view as 
possible (which distorts them less), and there are to be 
no figures or other imaginaiy objects in the foreground ; 
and they are either all to be or all not be coloured. 
(If some are coloured and others not, it is impossible 
to judge fairly, and the colouring is generally de- 
ceptive.) All depths of windows, and other shadow- 
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casting parts and all thicknesses are to be accurately 
represented in the perspective drawings, and figured 
legibly on the plans and sections, and all inscriptions 
on the drawings are to be written in plain letters with* 
out lines. (There is a class of architects who expect to 
get credit for mediaeval taste by the wretched affectation 
of writing everything on their drawings illegibly, and 
crossed over with lines. It is no excuse to say that 
their clerks do it.) 

3. No part of the work that can be defined by 
drawings or specification is to be provided for by a 
sum of money named in the specification. (This is a 
fruitful source of extras, for the sum named is nearly 
always insufficient for the design which the architect 
proposes when the time comes; so you are left to choose 
between a mean looking thing or having to exceed 
the contract. I have known that happen to such 
a large amount in an estimate for carving that the 
conunittee were obliged to abandon a great deal of it 
altogether; and even then there was an * extra 'for 
substituting masonry. I once made an architect to his 
great disgust leave a conspicuous piece of work of the 
mean design which the sum he had fixed would only 
pay for, as a lesson to him ; and there it stood for years, 
until somebody took pity on it and gave a new one. It 
may be allowed in small articles of ironmongery and 
the like, which are not worth specially designing, but 
no further. Things not to be found or made by the 
contractor should not be in the contract at all, such as 
handsome chimney-pieces and other fancy articles which 
the employer means to choose for himself. But that 
will hardly occur in competition designs for committees.) 

4. The plans and specification are to include (ac- 
cording to local circumstances) all necessary drainage, 
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beating chamber (there are generally separate tenders 
for the heating apparatus), bells (not church bells), 
grates, chimney-pieces (except as above), closets and 
shelves, provision for gas pipes according to circum- 
stances, boundary walls and pavement, and everything, 
except furniture, that will be requisite to fit the build- 
ing for its purpose. 

5* The estimate for the whole is not to exceed 

, but any architect who considers this insufficient 

for the proper execution of the work required may say 
so and send in his own estimate either before or with 
his plans. (I am aware that this is in some respects 
a dangerous power to give; but considering how in- 
competent most committees are to fix prices before- 
hand, it is a less evil than making it impossible to get 
the work well done.) 

6. The committee will not be bound to accept 
any plan, nor to proceed with any one which they do 
accept unless they find that a contractor with sureties 
in one third of the amount of the estimate to be ap- 
proved by them will undertake it for that sum. If no 
such contract can be made to their satisfaction, the whole 
proceeding is to be void and the architect to have no 
claim upon them. (The conditions of payment, either 
for drawings or employment, may of course be anything 
they please to announce, subject to the reminder that 
architects will also please themselves whether they will 
compete on those terms, and that the worse they are 
for them the worse the competitors probably will be. 
But I shall have more to say on that point indepen- 
dently of competition.) 

Kesponsibility and Powers of Architects.— It is 
commonly assumed that the only alternative besides 
a competition is to engage an architect from repu- 



'Responsibility * of A rchiieds, 1 7 

tation or recommendation ; tell him what you want and 
are prepared to spend ; and then, as people are in the 
habit of saying, * throw all the responsibility on him.' 
Whenever I hear that proposed I ask the proposer to 
explain what he thinks he means by it, and what is 
the mode of making an architect responsible for a bad 
design. The only real meaning of ^ throwing all the 
responsibility on the architect ' is that you are to give 
no more attention to the plans of the house you are to 
live in and pay for than if you had nothing to do with 
it, or else to sit still and see any number of blunders 
committed, which you will either have to submit to for 
ever, or else to pay some other architect for pulling 
the house to pieces after it is done, to try and cure them. 
It is impossible however to lay down any rule for the 
amount of interference which is expedient or likely to 
be beneficial to the employer : no rule could be adapted 
to the infinite varieties of knowledge and ignorance. 
But the expediency of interfering more or less is one 
thing, and the right of a man not to be made to pay for 
doing things for him on his own ground contrary to his 
expressed wishes, is another. Very few people are aware 
that every building contract prepared by an architect 
negatives this right altogether, and that architects dis- 
tinctly deny it. The legal efiect of the common form 
of contract is neither more nor less than this : — The con- 
tractor shall build, whatever it is, according to the 
plans for so much money ; but the architect may order 
any addition or alteration that he pleases, either before 
or after any of the work is done, without consulting the 
employer and even though he may object ; and the em- 
ployer shall pay for it at a valuation, and shall also pay 
the architect a further percentage for designing it, and 
a further one besides for valuing it, unless some other 
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valuer is employed and paid, which is as bad. It was 
in that way that the Houses of Parliament were made to 
cost six times the original estimate, notwithstanding all 
the work was done by contract. And in that way many 
a country gentleman has laid the foimdation of his ruin 
with the foundation of his house. 

This doctrine of unlimited submission of the em- 
ployer to his architect is avowed without disguise in the 
latest architectural books. The author of the ' Choice 
of a Dwelling ' doubtless knew that he expressed the 
opinion of his fraternity in saying : — * After the plans 
are settled and the work commenced it must be dis- 
tinctly imderstood that the " client" yields himself abso- 
lutely to his professional adviser.' If architects imagine 
that by calling their employers 'clients' (as some trades- 
men now call their customers when speaking of them, 
though they take good care to call them * patrons' when 
asking for their patronage) they are vpso facto de- 
monstrating the duty of ' yielding absolutely to their 
professional adviser,' they are very much mistaken. A 
client can stop his lawyer from proceeding a day longer 
than he likes, or from taking any step that he objects 
to, or discharge him in a moment. And it was decided 
in a famous case that even when the counsel in Court 
sees that the case is going against his client he may 
not save him by a compromise against his will. The 
analogy fails in other ways besides, as analogies gene- 
rally do, ez.'^.ept in the hands of a few great masters of 
the art of reasoning, such as Bishop Butler and Arch- 
bishop Whately. 

The same doctrine of submission was moreover laid 
down with peculiar emphasis from the chair of the 
Boyal Institute of British Architects at their annual 
meeting in 1871, when the president of the year said 
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that although he, like nearly everybody else, was far 
from approving the published design for the Law 
Courts, yet he considered it the duty of the nation 
to yield itself absolutely to Mr. Street now that he 
had been entrusted with the work. On which it is 
at least amusing to remark, that the nation, through 
its official representative the First Commissioner of 
Works, had just then compelled Mr. Street and all 
the other architects employed by the Government 
to submit to terms of exactly the contrary kind, which 
I will give presently : for which Mr. Ayrton certainly 
deserved the gratitude of the public, not merely as to 
the public works, but because the doctrine of the 
supremacy of the architect to his employer is now 
exploded, by the acquiescence of all the leaders of the 
profession in Mi\ Ayrton's terms. 

I am glad to see that the president of the rival 
* Architectural Association ' preached a more sensible 
doctrine than that which seems to prevail at the 
B.LB.A., in his address in November 1875. For he is 
reported to have said : — * No architect has any right to 
insist on his client adopting his theories in matters •f 
taste ; and if it is found impossible for them to agree, it 
would be far more discreet, and show a nobler spirit, for 
the architect to comply with the wishes of his client 
than to force upon him a work which will always be a 
source of vexation and annoyance. This is a hard doc- 
trine • • • but I commend the practice to all who wish 
to maintain the standard of the profession.' 

It must not however be supposed that the B.I.B.A. 
doctrine of the supremacy of the architect will vanish 
unless employers guard themselves against it, as the 
Crovemment has done at last. If you ask an architect 
in the usual careless unconditional way to make plans fo- 
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you according to such description as you give him of your 
wants, it is by no means certain that you can reject them 
merely because you are not satisfied with them, pro- 
vided he has followed your instructions in his own way. 
Any prudent man will stipulate in his first letter to the 
architect to the same effect as in Article 6 of the 
competition terms at p. i6. On the other hand, if 
you decline to go on after approving the plans, or make 
merely frivolous or evasive objections to them, the 
architect has a right, both morally and legally, to be 
paid for them, either at the usual rate of 2\ per cent, 
on his estimate, or whatever fixed sum may have been 
agreed on beforehand for plans alone, if he is employed 
to do no more. 

That is the first stage of the business. The more 
serious one comes afterwards ; for the form of contract 
with the builder, as it is invariably drawn by architects, 
enables them to override the very plans you have ap- 
proved, to omit the things you most particularly insisted 
on, and to insert things you particularly objected to, and 
in short to treat your suggestions as if you were a stranger 
offering an amateur opinion. I do not mean to say 
th^,t this kind of proceeding is in one sense common ; 
but I have too frequently heard complaints of it ; and 
I myself heard an architect tell a committee, who 
found out when it was too late, as they had all been 
absent for three months, that he had wnAyrdereA some- 
thing which he had inserted in the specification with 
a sketch of it by their particular desire, that * he had 
never intended it to be done.' I have the satisfac- 
tion of adding that it closed his connexion with that 
public body, which has been building ever since. And 
though that case was probably unique in the coolness of 
the avowal it was not unique in other respects ; and at any 
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rate it shows what may be done under the common form 
of contract with the builder. I shall give the proper 
form to prevent it when we come to that afterwards. 

Any architect who does not choose to be employed 
except on the terms of being absolute as to alterations 
has only to say so, and if the employer chooses to con- 
sent he will have no right to complain afterwards. 
Architects themselves have very different theories on 
the point ; var3^g in all degrees, from complete in- 
difference about enforcing their own taste, so long as the 
employer does not require what is impossible or unsafe 
to build, as ignorant ones will do sometimes, up to the 
theory of 'absolute submission to the professional 
adviser.' Some very properly make it a rule never to 
order alterations without consulting their employer. 
One who has done a good deal of church building once 
said to me, ' I have nothing to do with high church or 
low church : my business is to design what people want, 
as far as I can ; if they will not take my advice that is 
their business.' Others not only treat suggestions with 
contempt but think they are to dictate on ecclesiology 
as well as architecture. Indeed it has answered admir- 
ably to some of them to get the character of having 
' sound (which means high) church views ' : people have 
taken for granted that such professors of orthodoxy must 
understand church building better than those who only 
profess architecture, though I cannot say that the 
results support the theory. 

I conclude this part of the subject with a story 
which was told me by one of the actors in it. An archi- 
tect who wanted to alter a bishop's Palace according to 
his own taste rather than the owner's convenience^aid 
to him, 'You know the maxim, Cuilibet in arte su& 
credendum.' ' Yes,' answered the bishop, * and my art is 
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living in this house and knowing what I want.' On the 
same saying being used to Lord Chancellor Westbury, 
he answered in his bland way, * No, that is not the 
true reading : it is, Cuilibet in arte sua j>mto cre* 
dendum.' 

Agreements with Airohitects. — Until a few years ago 
there was no need to make any preliminary arrange- 
ment with an architect as to the sum he was to be 
paid, because there was one universally understood 
rule, that it was to be 5 per cent, on the cost of the 
works executed from his design and under his superin- 
tendence, besides his actual travelling expenses, and 2\ 
per cent, for plans and specification if the work was not 
executed under his superintendence. It is true that 
the percentage system is a very bad one in a variety of 
ways, sometimes unjust to one side and sometimes to 
the other, and producing different results according to 
mere local accidents, and giving constant support to the 
common charge against architects of exceeding their 
estimates for the sake of the extra percentage, which 
is frequently unjust; though there is no doubt that 
they often do omit many things in the plans which 
they know will be wanted, while the employer for want 
of experience does not. Neither is there any necessary 
relation between the trouble which a building takes to 
design and its cost, as is evident on the least considera- 
tion. But for a long time architects preferred to *take 
the rough with the smooth,' and the advantage of its 
simplicity and being universally imderstood was con- 
sidered sufficient to maintain the rule. 

At last however they became dissatisfied, and claimed 
to vary it, in their own favour, in a variety of cases ; and 
in 1862 the B.I.B.A., which is the oldest of several vo- 
luntary associations of architects, printed a paper called 
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ProfewU/MX Practice and Charges of Architected 
contaming two folio pages of suggestions for increased 
charges, all on the percentage system, with an intimation 
that the 5 per cent, might be reduced in the single case 
of a number of houses from the same design. In 1872 
they issued a revised edition of it, after some disputes 
with thcG-ovemment and a trial at law, about the right 
to payment without giving up the plans, the architect 
pleading that by the custom of the profession the em- 
ployer had no right to them. The decision of the Court 
of Exchequer throws some light on the right of a pro- 
fessional association to invent new rules and set them 
up as an established custom binding on everybody else. 
The judges said that such an attempt to supersede the 
common law, by what the Times called Hhe private code 
of a highly respectable trades union,' was ' contrary to 
reason, good sense, and justice, impossible, suicidal, 
cutting its own throat by its absurdity as soon as it 
was produced.' * Notwithstanding this tolerably cleat 
language the B.I.B.A. actually say in their revised 
edition of 1872 that ^no authoritative decision on the 
point (of the ownership of drawings paid for) has yet 
been given.' What they mean, I confess I don't know, 

* Eddi/ y. MoOotoan^ reported in the newspapers of 17 Noyember, 
1870, but not in the Law Reports, I suppose because the point was too 
clear among lawyers to be worth reporting. The B.I.B.A. (perhaps it 
may be said, returning good for eyil) inyited me to be one of their new 
Honoraiy Associates, and I accepted the compliment. As it does not 
mean non-paying members, as in the other * learned societies ' and clubs, 
I may say that I think the distinction between real and honorary 
members a mistake for them, though of no consequence to us, for it 
leayes them as open as before to the above designation of a kind of 
Trade Union for all purposes of action. They haye begxm lately the 
much worse mistake of letting one or two dictatorial Fellows lead them 
into yoting censures on the plans of their brethren who knew what they 
were about much better than they did. 
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and I doubt if they do ; but they prudently add, for the 
information of their brethren, that * it is desirable to 
have a distinct understanding with the employer,' as no 
doubt it is if they wish to override the law and keep the 
drawings they are paid for. 

It is no business of mine to reprint this * private 
code' for them; nor am I disposed to give it even 
that amount of recognition ; nor to criticise any of the 
twenty-three rules contained in it, however tempting it 
may be. But when architects and other writers of 
books under the patronage of the B.I.B.A. tell us that 
it is calculated to prevent disputes, and that people 
may learn what they are to pay their architects in every 
possible contingency by buying it for 3d. at their house 
in Conduit Street, I feel bound to answer as a lawyer 
that it is nothing of the kind, but the direct contrary ; 
and to warn employers that all that can be deduced 
from it is that ^ 5 per cent, on the cost of the work 
executed from the architect's design ' is the very least 
that they will have to pay, in the absence of some 
special agreement, and that the maximum may be 10 
per cent., and sometimes more. I have known that and 
more charged, and sometimes paid with grumbling, and 
sometimes properly refused because no notice had been 
given of the intention to charge more than the long 
established 5 per cent., which architects have over and 
over again sworn to be the rule when somebody hap 
objected to it ; of which 2\ is for complete drawings 
and specification, and 2\ for superintendence if the 
architect is so employed. 

People should remember that if they do not mean 
to have to pay an architect for plans which cannot be 
executed for the sum they mean to spend, they must 
tell him distinctly beforehand (which of course had 
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better be in writing) the sum that he is not to exceed. 
And they had better bear in mind also, that even if 
the estimates are not so exceeded, the incidental ex- 
penses and unforeseen things which are sure to be found 
necessary are pretty certain to cost a quarter more. If 
they have given such instructions, and no satisfactory 
tender and contract in the form prescribed and for the 
price specified can be got from a builder who can be 
trusted, they are not bound to pay the architect any- 
thing, as he will not then have executed his commis- 
sion. This piece of law appears to be very little 
imderstood. 

The case therefore now stands thus: every employer 
who has not already had a dispute believes that 5 per 
cent, on the cost of the building (and actual travelling 
expenses) is all that he will have to pay his architect ; 
but every architect believes, because he is told by this 
* highly respectable trades union,' that he has a right 
to throw that rule over if he chooses, and to charge a 
great deal more in a variety of contingencies, some of 
which are almost siure to occur in every building above 
the commonest kind, and that, without having given 
any notice of his intention so to do. This is quite 
enough by itself to prove the expediency of having a 
definite agreement at first. It is easy to talk about bar- 
gaining for terms beforehand being disagreeable. Disput- 
ing afterwards is ten times more so ; and it is quite clear 
now that you have no security against disputes unless 
you do agree beforehand. Moreover the architects 
themselves have at last given up the point. That new 
arrangement with the Commissioners of Works which I 
spoke of, expressly repudiates this B.I.B.A. code or any 
other which they may set up, and the percentage 
principle altogether, and states that *the architect's 
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remuneration shall be a fiosed 8fu,m to bi agreed on 6e- 
forehandJ The architect himself must be the best 
judge of the amount of trouble the work will involve, 
which has no sort of constant relation to the cost, as 
their own code adttiitted ; and it certainly can be no 
hardship on him to invite him to name his charge be* 
forehand according to his own estimate of the quantity 
and value of his time, and then the employer may agree 
to it or not as he pleases. Architects are particularly 
fond of calling themselves Artists, and artists name 
their charges beforehand for pictures and statues made 
to order. The leaders of the profession having now 
adopted that arrangement with their largest employer, 
the public, any others are, and I know consider them* 
selves, as Mr. Burges says, at liberty to do the same, 
and agree to any terms they like. The Crovemment 
arrangement may be improved in some minor points, 
but it is generally so good that I give the substance of 
it here. 

I will put A. for architect and C. for commissioners, 
or a committee, and omit superfluous words. 

1. The A. will prepare sketch-plans, elevations, and 
sections of the intetided building, having regard to the 
proposed cost^ so that a contract might be made for it 
including fixtures and fittings, warming, ventilating, 
lighting, boundary fences, lodges, and every other work 
necessary to render the building fit for occupation, 
except furniture, for the proposed amount. 

2. If the G. abandon the intention of executing the 
building the A. shall be entitled to a sum to be fixed 
beforehand^ and to the return of his sketches (but see 
6 and 1 2). 

3. If the sketches are approved, with or without 
modifications, and the G. desire to proceed, the A. 
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shall by a day to be named prepare working drawings 
and specifications for competition by builders. 

4* The drawings and specifications shall be full and 
complete so as to enable the G. to enter into a con« 
tract with a responsible builder. 

$• If the most approved tender exceeds the amount 
proposed the A. shall, if required by the C, revise his 
plans so as to bring the expenditure within the pre- 
scribed limit. 

6. The plans and the documents relating to the 
works shall be the property of the C. (i.6. at once, not 
merely after the work is done) and the A. shall make at 
bis own expense all copies of them necessary for the 
conduct of the works. 

7 and 8 are merely formal as to certificates and 
clerk of the works. 

9. The A. will be at liberty to vary architectural 
details, provided aiLck va/riationa do not involve eostra 
coatj but shall on no account incur any increased 
expenditure without sanction of the C. in writing. 
(See notes on this afterwards; it is defective as it 
stands.) 

10. If any additional or substituted works become 
necessary during the execution the A. shall furnish the 
plans &C. as soon as possible. 

11. The A.'s remuneration shall be a fioced sum to 
be agreed on beforehand ; and one third of it shall be 
paid to him on the execution of the contract ; another 
third when half the contract price has been paid to the 
builder, and the rest when the last payment has been 
made to the builder. 

12. If after working drawings have been made the 
C. do not proceed, the A. shall be entitled to a fixed 
sum to be agreed beforehand, and the plans &c. shall 

C2 
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belong to the C. Or if they proceed only with a part 
of the works the A. shall be entitled to a proportionate 
part of the remuneration mentioned in (i i) in addition 
to a proportionate part of the sum mentioned in this 
article in respect to the works abandoned. 

13.. The A. shall be entitled to nothing more except 
for alterations and additions made by the written 
authority of the C» 

14. In that case he shall be entitled to such in- 
creased remuneration as may be agreed on, or deter- 
mined by arbitration. (The latter mode will probably 
cost more than the sum in dispute and is a very bad one, 
even with 16, which is inapplicable generally.) 

15. If the A. becomes incapacitated or dies he or 
his representatives shall hand over to the G. all plans 
and papers relating to the works, and shall be entitled 
to such equitable proportion of the unpaid part of the 
said remuneration as may be agreed on. 

16. Disputes to be settled by an arbitrator a'p^ 
pointed by the Treasury, 

17. No rules of the B.I.B.A. or any other society to 
be held binding on the C. (This is 'ex abundanti,' 
since the whole agreement is opposed to the whole 
principle of those rules.) 

Travelling Expenses. — After this complete abandon- 
ment of their own code it is out of the question for 
architects to profess to be bound by professional etiquette 
or otherwise to follow it ; and at any rate I advise every 
employer to reject it utterly as a mere foundation 
for disputes and lawsuits, if it is sent to him. Some 
of the clauses in the Grovemment form are however 
not the best, and it is in some respects imperfect, 
though the basis of it is right. It contains no provision 
about travelling expenses, which are not an unfrequent 
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subject of dispute with some architects. Of course 
actual travelling expenses should be paid, and it would 
be very unwise to deter the architect ifrom coining often 
enough by not agreeing to pay them. On the other 
hand I have the highest authority among architects 
for saying that no more than the actual expenses should 
be charged ; first because it is unwise for the architects 
themselves to weight the difference of distance with 
more than is absolutely necessary, and secondly because 
they are not paid by time but by percentage, or by 
a fixed sum, in which they can take the distance into 
account if they like. Yet I have known a charge 
amounting to nearly i per cent, more than the 5 at- 
tempted on a large job, under the pretence of payment 
for time in addition to the cost of the journeys. I advise 
everybody therefore to'have a distinct agreement that 
the pJBiyment for superintendence, whatever it may be, is 
to include everything except actual travelling expenses. 
Alterations. — ^Another frequent subject of dispute is 
alterations, for which all sorts of charges are sometimes 
made. This also should be guarded against before- 
hand; and inasmuch as alterations always mean ad- 
ditions in some form or other, it is unreasonable to 
charge, as they sometimes do, first for the things omitted 
and afterwards for those substituted, especially as the 
architect need not undertake any large alteration with- 
out stipulating for a further payment, according to 
§§ 13, 14 of the Grovemment form, though (as I said) I 
warn everybody against arbitrations, and there is no 
occasion for it there. I myself see no harm in agreeing 
to pay 5 per cent, on the amount paid to the contractor 
beyond the contract sum for any further works designed 
and superintended by the architect, at the request of 
the employer, and in accordance with the provision of 
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the builder'B contract for alterations which I shall 
give afterwards. On the other hand it is true that in 
every large work there are sure to be alterations, and 
they ought to he reckoned on as almost certain inci- 
dents from the first, and whatever sum is agreed on 
beforehand ought to carry them, unless they reach 
an imuBual magnitude, and then the architect has 
only to require a special agreement for them; so 
that there need be no injustice or disappointment to 
either side. 

§ 1 5 of the Grovemment form is insufficient, and 
I recommend a more definite stipulation such as 
this : — ^ If the architect dies or becomes incapacitated 
or ceases to be employed, he shall be entitled to what- 
ever sum has been agreed on for the working drawings 
in case the work had been abandoned, and also to 2\ 
per cent, on the value of the work executed under his 
superintendence, and certified by him.' I have myself 
made an agreement in that way. Even then you would 
probably find it difficult to get the work carried on by 
a new architect for the difference between the total sum 
originally agreed on and what would thus have to be 
p0,id to the outgoing architect or his executors; but 
that is a fiitality which cannot be prevented. I have 
seen a contract with the builder prepared by one of 
the most popular ecclesiastical architects, I suppose in 
his usual form, which actually made it impossible to 
get rid of him by anything short of that fiEitality which 
no man can resist. For the contractor was to do, 
and the employer was to pay for, everything the archi* 
tect might order on that work dmrvng his life. And 
this, involving thousands of pounds, had been signed 
by a clergyman who would not have signed a lease of 
a house without legal advice, on the authority of the 
architect himself! 



Bills of Qtuinttttes. 3 1 

As a final proof of the necessity for a distinct agree- 
ment with the architect (besides a proper one with the 
contractor) I have known one case myself and have been 
told of others, where architects charged their percent- 
age not only on the cost of the work designed and 
superintended by them, but on a quantity of other 
things of the nature of furniture which they had no- 
thing to do with. It is true that in the case I know of 
myself the charge was not paid, but in others I believe 
it has been from unwillingness to engage in lawsuits. 
Not that such attempts are common : but it is evidently 
prudent to make them impossible. 

Quantities. — Before we consider the tenders and 
the contract there is another intermediate element or 
document, which in modem times has assumed great 
importance, though the employer generally knows 
nothing of it, nor (be it remembered) is it any part of 
the contract legally, and nothing but confusion arises 
from recognising it as such, though it may sometimes 
be referred to for information. That is the bill of 
quantities, of every kind of work throughout the build- 
ing. Formerly contractors used to tender from such 
rough estimates as their own experience enabled them 
to make: and I don't know that they were wider apart 
than tbey sometimes are now with the quantitiea found 
for them. The vagueness of the old contracts which 
have been preserved, for King's College Chapel for 
instance and some others, would alarm an architect or 
a contractor now. And yet we see how their work was 
done. But now, under the keenness of competition, 
they have every inch of section of mouldings measured 
from the plans : the contractor wants to know exactly how 
many bricks will be required, even when they are reckoned 
by millions ; and an eighth of an inch thickness in a 



35 Quantities. 

board is claimed as an extra if it has not been specified ; 
and the architect or his quantity-taker will be blamed, 
and somehow oi* other an attempt will be made to get 
it out of the employer if the contractor finds he has 
had too little quantities given him for anything, even 
though he may have had too much for others. That 
is no imaginary case, for I once had a dispute of that 
kind referred to me. The architect satisfied me that 
the contractor's claim was unfoimded. For that reason 
I advise employers not to let the quantities be taken by 
anyone who can be made out to be their agent, nor to 
recognise them in any way, except as after-mentioned 
with reference to a schedule of prices for extras. In 
some cases quantities are given avowedly excessive, to 
enable the architect to make additions : which is wrong. 
The usual practice is for the quantities to be taken 
either by the architect himself, if he is not above it, 
or one of his clerks acting independently, or by some 
still more independent measurer agreed on by the 
builders who wish to contract; and the one whose 
tender is accepted pays him, all of them of course 
having added the charge to their tenders, which is 
usually i^ percent, on the lowest tender; but each man 
must treat it as *oi^ on his own as he does not know the 
others. I believe architects generally take care not to 
guarantee the accuracy of their quantities. The first 
edition of the II.I.B.A code in 1862 actually prohibited 
them from taking out quantities, but they were obliged 
to give that up, especially in the country : and the 
later one of 1872 expressly sanctioned it, but with the 
very objectionable addition of bringing in the responsi- 
bility of the employer, by suggesting that lie should 
pay the architect directly for it, instead of paying 
through the contractor indirectly as above. It should 
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be understood also, that, unless there is some agreement 
to the <x>ntrary, the employer is liable to i>a7 the 
quantity-taker if he does not proceed with the work 
after the tenders have been got. 

In that case, by the bye, of tenders being sent in, 
the revised code of the B.LB.A. told the arcbitects 
they may charge another half per cent, in addition to 
the established 2\ ; ^.e. a further icx)!. on a 20,oooL 
buildiDg for receiving half a dozen tenders by the post. 
What do they think the Court of Exchequer would say 
to their attempt to set up such a ^ custom ^ as that, by 
private agreement, not with their employers but among 
themselves ? 

A little legal light was thrown on the quantity 
question in an action brought by a taker-out of quan- 
tities, in a case where no tender had been accepted, 
as reported in the Times of 8 February 1875. He 
claimed 2\ per cent, on the lowest tender, and alleged 
that to be the customary charge. £ut Mr. Justice 
Quain pronounced such a custom unreasonable, and the 
builder who was employed gave evidence that i^ per 
cent, was the real custom of the trade, and that was all 
the plaintiff got : another judicial condemnation of these 
attempts to make new customs, which architects seem 
unable to perceive is an ipso facto contradiction in terms. 

Schedules of Prices. — Contracts are sometimes taken 
upon what is called a schedule of prices, which means 
a contract to do whatever quantity of every specified 
kind of work is prescribed by the architect — or the 
employer, if he is allowed a voice in his own affairs — 
at such and such prices. No sensible man however 
will let t^e contract be solely on that footing, as it 
gives him no idea of even the least that he may have 
to pay. The contract ought to be, as usual, for a 

c3 
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pertain sum for the work indicated in the plans and spe- 
oification ; but it is useful and may prevent disputes, to 
haye a schedule of prices for extras, which should be 
the prices which the contractor has put upon the res-* 
pective kinds of work in the plans for his own calcula- 
tion of the total amount. In that case you pay for the 
extras as you would have done if they had been origi- 
nally in the plans, which of course is fair to both sides. 
But care should be taken that omissions are not calcu- 
lated without builder's profit and additions with it, as 
I am sure they very often are if you do not make a 
bargain for them when they are ordered. I have often 
said that whether you turn a window into blank wall 
or a wall into a window it is certain to be claimed for 
as an extra, if you leave it to be settled afterwards. 

Tenders. — These are sometimes loosely called 
^estimates,' which are, properly speaking, only the 
architect's or builder's opinion of what the lowest 
tender will be. The real causes of the proverbial excess 
of cost over estimates are, first, that the plans and speci- 
fication seldom comprise all that they ought to do; 
and secondly, because alterations are required either 
to cure mistakes and omissions which become evident 
as the work goes on, or to meet the wishes of the em- 
ployer, and very often to please the taste of the archi- 
tect only. I confess myself unable to let any building 
of considerable size go on without seeing things 
that I wish to add or to improve, though I always 
avoid pulling to pieces work already done, imless it is 
absolutely necessary. Architects are therefore ofben 
blamed unjustly for their estimates being exceeded, 
though very ofben justly. It all depends on whether 
the alterations have been caused by themselves, includ* 
\nct the correction of their own mistakes, or by their 
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employers wanting something more than thej originally 
intended. 

Tenders proper are the offers of the builders to do 
the work for a certain sum. And care should be taken 
neyer to accept them absolutely, but only conditionally 
on the builder being ready to sign a contract in the 
form prescribed, and also to find sureties to be approved 
by the employer (if it is thought necessary) for an 
amount equal to one third of the tender, or something 
less in very large works. With great contractors of 
established reputation sureties are seldom insisted on : 
but with others I can say from experience that it is 
most essential. The contractors for two of the churches 
I have mentioned became bankrupt before the work 
was half done, besides several others that I know of, 
and the work was finished by the sureties. I have 
already mentioned what happened with a large town 
hall for want of sufficient sureties, not to mention 
smaller works. Somehow it seems impossible to get a 
half-finished job taken up by fresh contractors without 
loss ; and it is worse still to finish it without a contract, 
which I have seen done more than once at an enormous 
cost. In another case of my own the lowest tenderer 
was unable to find sureties, for which he had various ex- 
cuses, and was evidently without the capital necessary 
for such a job. Unless a contractor can afford to allow • 
the usual 20 per cent, on the value of the work done 
from time to time to be kept back till the end, he is 
unfit to be trusted with it, subject to the qualification 
I shall state afterwards as to large contracts. And even 
that is not sufficient to dispense with security, except 
for builders of established position. 

I have often been surprised to find that contractors 
will not take the trouble to read the form of contract. 
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if there is one left for them to read with the speciiica* 
tion. They are firmly imbued with the idea that all con- 
tracts are and must be what I said at p. 17 that those 
drawn by architects always are. And when they find 
on coming to sign that it is not, they immediately take 
alarm and fancy that there is some trick in it ^nd 
sometimes coolly write to desire you to alter it to the 
usual form, even after their tender has been condition- 
ally accepted. At the same time, when they have taken 
the trouble to understand the form that I shall give 
presently, with the help of their own lawyers, they 
have always seen that it is fair, and only designed 
to protect the employer from being overridden by 
the architect and to secure proper execution of the 
work which he himself wants. I have never known a 
contractor whose tender was conditionally accepted 
throw up the job rather than take it on these terms, 
when he took the trouble to understand them. All I 
am saying for the present is, that if you accept any 
tender unconditionaUy you will probably find that you 
have thereby made a very bad kind of contract with- 
out knowing it. Also in advertising or sending for 
tenders it is usual and prudent to say that you do not 
pledge yourself to accept the lowest, or any tender. 
There may be very good reasons for accepting one not 
quite the lowest. Crenerally large builders of reputation 
are preferable to small ones, especially for large jobs. 

In private contracts only a moderate number of 
builders selected by the architect are generally invited 
to tender, but in public ones they are generally un- 
limited and merely invited by advertisement. The 
latter plan evidently needs still more caution in accept- 
ing the lowest tender and requiring sureties, for the 
i. i^uiidei-s are hardly ever in such cases the lowest. 
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On the other hand, if the number invited is very small 
there is a risk of their finding out who they are and 
combining. It is evident that architects' clerks are not 
impenetrable, for the tenders even for private houses 
get somehow into the architectural newspapers, some- 
times to the surprise of the architects themselves. 

The Contract — ^The following is the form of contract 
which has been used, with small variations, in all the 
buildings which I have had to do with, including the 
recent ones at Lincoln's Inn. I give it in the form for 
a building firm and a committee; for a single builder 
or employer it will be rather simpler. 

This agreement made the day of 

between X and Y of builders 




hereinafter called the contractors of one 
part and A B and hereinafter called 
the committee of the other part Witnesseth that for 
the consideration hereinafter stated the said X and 
Y for themselves and each of their executors and 
administrators covenant and agree with the conmiittee 
their executors and administrators as follows : 

1. The contractors will build and complete within 

months from the time when they are put in 

possession of the ground for the sum of £ ■ a 

[church] at K in the county of M according to the 
plans and specification and directions from time to 
time of P the architect or such other architect as 
may from time to time be employed by the conmiittee 
including all things which in the opinion of the archi- 
tect may fairly be inferred from such plans and specifi- 
cation to be intended without being actually specified. 

2. The contractors shall also execute all such 
alterations and additional works as shall be ordered 
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by the architect with the consent of the committee or 
by the committee. But if the contractors shall be of 
opinion that any such alteration or addition will cause 
additional expense they shall not be bound to execute 
the same without an order in writing from the com- 
mittee stating the price which is either agreed on or 
certified by the architect as the proper sum to be allowed 
for the same after giving credit for the value of any 
omissions which have been ordered and such order shall 
state also the extension of time (if any) which is to be 
granted by reason thereof. And neither the contractors 
nor any sub-contractor under them shall be entitled to 
recover from the committee or any member thereof any 

more than the said sum of & together with the 

amount of the sums contained in all such orders as last 
aforesaid nor shall this clause be held to have been 
waived in consequence of anything to be done by the 
committee or any member thereof except an express 
waiver in writing and then only as to the particular 
things included therein. The contractors shall if re- 
quired for the valuation of extras produce the bill of 
quantities with the prices attached thereto on which 
their tender was based, see p. 34. 

3. The contractors shall follow the directions of th^ 
architect in all respects and of the clerk of the works in 
his absence subject to the last preceding clause but 
neither of them shall be considered for any purpose the 
agent of the committee nor have any power to act con- 
trary to their directions. And the whole of the work 
shall be done to the satisfaction of the architect. But 
the passing or certifying of any work by the clerk of 
the works or by the architect himself shall not exempt 
the contractors from liability to replace the same if it 
be afterwards discovered to have been done ill or not 
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according to the plans and specification either in execu- 
tion or materials. 

4* If anything shall be discovered to have been 
done in an inferior way or contrary to the specification 
or plans and especially (but without prejudice to any 
other questions) if any masonry or wood-work shrinks 
cracks or opens in the joints either before the work is 
certified to be complete or within a year afterwards the 
contractors shall make good the same not by patching 
but by substituting new work which shall be subject to 
the same condition ; and if any payments are still due 
to the contractors they shall be suspended until such 
defective work has been made good to the satisfaction 
of the architect and subject to this same condition. 

5. Payment shall be made to the contractors at the 
rate of 300?. for every 400Z. worth of work certified by 
the architect to have been done or of materials delivered 
on the ^ound and all materials shall become the pro- 
perty of the committee as soon as they are delivered 
subject to the right of the contractors to remove all 
surplus materials when the work is finished. (In small 
works the payments may be smaller, and vice vtrsa^ 

6. When the amount so kept back (in a larger work) 
has reached one tenth of the whole amount of the con- 
tract the contractors shall be paid 90 per cent, on each 
further sum certified by the architect to be due. And 
all such payments of instalments shall be made within 
three weeks after the architect's certificate has been 
received unless the committee dispute the propriety 
thereof. And half the balsmce remaining due shall be 
paid in three months after the architect's final certi- 
ficate that the work has been completed according 
to the contract has been delivered to the committee 
and the other half in six months unless some defe"'' 
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has been meanwhile discovered as aforesaid or the 
committee h(mJai, fide dispute their liability to pay on 
some other gromid. 

7. The balance due to the contractors shall be 

diminished by £ for every day that the work is 

not completed after the time hereinbefore fixed for the 
completion thereof. But the architect shall have power 
to extend the time for any good cause such as strikes 
of workmen or bad weather or additions or alterations 
ordered by the committee such extension to be certified 
by him to the committee at the time when such cause 
arises or as soon as it has ceased. 

8. If the contractors or either of them become 
bankrupt or assign their or his property for the benefit 
of creditors or become otherwise unable themselves to 
carry on the work or neglect to do so at any time for a 
fortnight in the manner required by the architect or 
refuse to follow his directions as to the mode of doing 
the work the committee may at once terminate the 
contract and thereupon all claim of the contractors or 
contractor so acting his executors administrators and 
assigns shall cease and the committee may employ other 
persons to complete the work as they think fit. And 
in that case no scaffolding or fixed tackle of any kind 
belonging to such contractor shall be removed so long 
as the same is wanted for the work. But if any balance 
on the amoimt of this contract remains after com- 
pletion in respect of work done during the time of the 
defaulting contractors or contractor the same shall 
belong to the persons legally representing them or him 
but the committee shall not be liable or accountable 
to them in any way for the manner in which they may 
have got the work completed. 

9. All notices or orders from the committee or the 
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architect may be either given or sent to or left for the con- 
tractors or either of them by post at the works or at their 
usual place of residence or business. And every person em- 
ployed on the work by the contractors whether by a sub- 
contract or otherwise shall be considered their agent or 
servant. And any order or notice signed by the secretary 
or other person on behalf of the committee shall be treated 
by the contractors as the order or notice of the committee 
until the same is revoked or corrected. And all certificates 
and other things which have to be sent to the committee 
may be sent or delivered to the secretary or chairman 
or other person appointed by them for that purpose. 

10. It is to be understood that the contractors and 
workmen are only admitted to the ground for the 
purpose of building and have no tenancy thereof and 
any workmen misconducting themselves or found to be 
doing their work improperly there may be discharged 
and removed if necesdary by the committee or the 
architect or clerk of the works. 

11. The contractors shall be answerable for all 
damage to the building during construction and until the 
same has been certified by the architect as complete and 
shall keep it insured to an amount equal to the value 
of the work done from time to time [and, in the case of 
additions to an old building, shall also be answerable for 
all injury to the existing building from any cause which 
might have been prevented by them or their workmen 
or anyone employed by them] and shall deliver up the 
building to the committee in perfect repair clean and 
in good condition when complete. 

In witness whereof the parties hereto have hereunto 
set their hands. 

The * condition ' of the bond to be executed by the 
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sureties will be as follows. Printed bonds are sold 
containing the legal forms, with only the amount of 
the * penalty ' and the ^ condition ' to be filled in. The 
sureties should be bound jointly and severally. 

Whereas X and F have contracted with A B and G 

to build a [church at K] for the sum of £ by a 

contract dated the day of . Now the condi- 
tion of this obligation is that if the said X and T shall 
duly perform the said contract this obligation shall be 
void but otherwise the same shall be and remain of full 
force and effect. 

Extras. — I add a few words of explanation of some 
of the clauses in the contract, and especially the second, 
the most important of all, relating to what are called 
^extras,' which is different from the common archi- 
tect's form on the same subject. 

The common form is that the contractor shall 
execute any additions or alterations ordered by the 
architect and that they shall be valued at the end, either 
by the architect or a * surveyor.' As I have observed 
already, the legal effect of this is to enable the archi- 
tect to order anything he likes, and actually strike out 
things which he had inserted in the specification by 
desire of the committee. It is therefore necessary to 
prohibit alterations without the consent of the employer, 
although in most small matters his consent would be 
granted as a matter of course. But it is highly 
expedient to let it be known that he may refuse it. 

Those extreme and comparatively rare cases of archi- 
tects wilfully overriding their employers are by no means 
the only ones which make the conunon form of contract 
objectionable. At first sight nothing seems more 
reasonable than that anything ordered by the employer 
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should be valued at the end of the work and paid for 
accordingly. But by some mysterious process of calcu- 
lation things valued afterwards in that way always cost 
a vast deal more than if they were contracted for before- 
hand. While Doncaster church was building I asked the 
contractor for how much he would put in the diaper 
work which may now be seen inside the tower : in a 
day he answered 300^. I replied that I would not have 
it at that price ; and in another day or two he offered 
to do it for i2o2., which I accepted. In another case 
the architect advised some Mends of mine to let the con-' 
tractor for a church build a churchyard wall at a price 
which I advised them not to accept, but to throw it open 
to competition, and the result was that it was done for 
two thirds of that amount. 

Another advantage of this alteration clause is that 
it tends to make architects careful, while their common 
form tempts them to be careless. Under this clause 
they will have to come to the employer to allow them 
to supply all their omissions and to correct their mis- 
takes ; and though he will probably consent rather than 
have his house built wrongly, yet every such applica- 
tion will be a confession of carelessness which they will 
not like to make. But under the common contract 
carelessness not only does them no harm but tends to 
their advantage (under the percentage system at least) 
by swelling the amount of ^ extras.' Besides that, there 
is such a thing as starving the plans in order to get 
tenders within the prescribed or promised amount, 
knowing that the omissions ¥dll have to be supplied as 
the work proceeds, and that the employer will know no- 
thing about it till the end ; when he will probably have 
to pay twice as much as if they had been in the con- 
tract. But under this clause every such alteration and 
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its cost ^will have to be brought before the employer 
as the work goes on, and that will be a great check on 
either careless or intentional omissions. 

I have already given several instances, and I conld 
give more, which prove the importance of the words 
prohibiting alterations vdthout the consent of the em- 
ployer. Without them you may actually have to pay 
for things as extras which were inserted in the plans 
by your own direction ; for the architect may direct 
them to be omitted, or done differently, though at no 
more cost, and it may <^st a great deal more afterwards 
and involve no end of pulling to pieces to have them 
reinstated, as in the case mentioned at p. 20. Or 
again, without these words, the architect may intro- 
duce something you particularly dislike instead of what 
you had approved, provided it will cost no more. No 
man knowing what he is about would allow such things 
to be done, and these words are necessary to prevent 
them. 

It is true that the strictness of this clause is often 
waived in special cases. I have frequently done so 
myself, and have always paid for alterations valued 
afterwards by the architect when I have known 
that it was fair. At the same time it is very desir- 
able to be able to set your back against the law in 
resisting a claim which you know to be xm&ir; as 
when you have been told that an alteration will cost 
little or nothing and have ordered it on that under- 
standing and then a monstrous ^ extra ' is claimed for 
it ; or when the contractor has obstinately disregarded 
your warnings (as they often will) that you will not pay 
for alterations ordered without your leave. 

If it is attempted to get rid of those words by ask- 
ing how the contractor is to know whether the employer 
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objects to any small alteration, tbe answer is, that if 
the alteration is of such a kind or magnitude that the 
contractor has any doubt about it, he has only to de- 
cline to make it until the consent is given. He cannot 
possibly suffer from that, nor from any part of this 
clause about alterations, as he is not bound ta spend a 
penny beyond what he has engaged to do without a 
written order from the employer agreeing to pay for 
it according to the architect's valuation as usual : the 
only difference being that the employer is to have 
the valuation beforehand instead of afterwards, when 
it is too late for him to consider whether he thinks the 
alteration worth the cost. When this has been ez-^ 
plained I have never known a contractor refuse a con- 
tract on accoimt of this clause. And that Judges will 
hold it to be effective (whatever arbitrators may do, who 
decide without reasons and very often without law) is 
proved by the cases of Franldva v. Darke (3 Foster 
and Finlason 65), Ruaadly. Bcmdeira (32 L, J., N. S. r 
C. P. 68) as to a ship, and Myers v. Sari (3 Ellis and 
Ellis 306) ; in all of which it was held that on a contract 
provi^ding that extras should not be charged for with- 
out a written order, nothing but a written order would 
support the claim ; and quite rightly both in law and 
common sense ; for the contractor knows, while the em- 
player may not know, whether any proposed alteration 
causes greater expense or not : if the contractor gives 
no notice that he means to claim for it it is quite right 
that he should be estopped from setting up the claim 
afterwards. 

Arbitration Clause wrong. — Some contractors stand 
out for a clause which is no less objectionable than the 
common architect's clause respecting extras. I have 
seen it attempted in various forms^ but in all of them 
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the substance is that they may have an independent 
arbitration on every question of valuation, not by the 
architect, who is the natural standing arbitrator and 
knows aU about the matter, but by somebody else; 
which reduced to plain English means that they may 
insist on a lawsuit, and the worst kind of lawsuit, which 
may last any time, and cost any money, on every 
question between them and the employer, though 
the architect could settle it in an hour without a 
farthing of expense. They may have got this clause 
assented to by persons who do not understand it, or by 
public officers, or by committees who are not spending 
their own money, but by no one who both knew and 
cared what he was doing. Not only is the notorious 
expensiveness of arbitrations a fatal objection to it, but 
the notorious disposition of the kind of arbitrators who 
generally try such cases to favour the contractors is 
equally fatal. Of course the contractors know all this 
very well, and know that the employer will be advised in 
nine cases out of ten that he had better pay anything 
that is demanded than fight such a battle. I don't know 
what the architects themselves think of it ; but it is 
totally at variance with their proper position; and 
whether they care for that or not, I advise employers 
on no account to accept it. 

The third clause, providing that neither architect 
nor clerk of the works shall be considered the agent of 
the employer, is at least prudent, because it is sometimes 
contended that they were, and in one case with some 
special circumstances (not in the ' Law Reports ') the 
contention succeeded. It is true that it was before a 
Judge whose judgments were ofbener reversed than 
affirmed on appeal, and contrary to the decision in 
Coker v. Young (2 Foster and Finlason 98 1 ),* that a con- 

♦ And Scrivener v. Tark, i C.P. (L.R.) Ex. Ch. 715. 
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tractor cannot claim for any excess on the quantities 
(which was the point in the other case) but only for 
the amount of his contract* Still it is prudent to 
make it clear beyond dispute that you are not to lose 
the benefit of your contract through something done 
or omitted by the architect or clerk of the works con- 
verted by legal construction into your agent. 

Clerk of the Works. — This is a convenient place to 
say a few words about that important functionary of 
modem times, who is a kind of representative of the 
architect in his absence, to see that tiie work is properly 
done throughout, and to give directions which cannot 
wait; for the occasional visits of a distant architect 
would not detect many defects and much ^ scamping,' 
if the contractor is inclined to it. And now that every 
workman is the slave of the Union, which discourages 
excellence and does all it can to bring down good 
workmen to the level of bad ones, continual inspection 
by somebody is absolutely necessary. At the same time 
it is a great reflection on the building trade that so 
many people should have to be employed to look after 
each other, at a cost which might be much better spent 
in paying workmen to do more or better work. The 
salary of a clerk of the works is a serious addition to 
the other charges on a building of moderate cost, though 
it is less in proportion for a large one built pretty 
quickly, as it is a weekly salary and not a percentage, 
and therefore it is sometimes dispensed with, though at 
some risk. He ought never to be necessary when the 
architect lives near enough to see the work frequently, 
or when you know by experience that the builder is a 
good one. He is almost always selected by the architect, 
though it should be borne in mind that he is subject to 
approval and dismissal by the employer, who pays him 
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independently, I would never keep one in whom I had 
lost confidence, whatever the architect might say to it; 
and it is quite understood that he may not take a second 
job at the same time without your consent : sometimes 
it is convenient to let him do so, when they are near 
together, and neither of them so large as to require all 
his time. It is almost unnecessary to say that he should 
thoroughly and practically understand building, and a 
mere architect's clerk is not fit to be a clerk of the 
works, unless he has somehow or other learnt both 
masonry and carpentry practically, which it would be 
far better if they all did as part of their education. 
One who is found either by the architect or the em- 
ployer to allow any bad work ought to be at once 
dismissed, for he does not do it for nothing, and will 
not do it only once. Some of them are very able men 
and take great interest in their work, and I have had 
valuable suggestions from them, and' occasionally good 
designs too, for things wanted or improvements in the 
course of the work. Others are simply very bad both 
intellectually and morally. 

Bad Work afterwards discovered. — Betuming to the 
contract ; the fourth clause may be either in the speci- 
fication or the contract, but in one or other it is as 
essential as it is unusual. Every architect who attends 
to details and cares about the condition of his work 
after he has done it, must be aware of the constantly 
increasing difiQculty of getting it well done, and 
woodwork above all things. And yet they are content 
to go on specifying that ^ everything shall be done in 
the best manner, and with the best materials of the 
kind'; and then in a year after they have certified 
that everything has been done in the best manner, 
every joint of every floor is gaping as if it were left 
open for the dust to be swept down, as in Exliibition 
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bttildiiigB; windows and doors shake and rattle, skirting 
boards leave all connection with their floors, because 
both they and the joists below have shrunk, once solids 
looking communion tables* and pew ends split into 
several pieces, pannels crack, and a house or a church 
only a year old looks infinitely worse than those of 50 
or 100 years ago, because then woodwork was done well. 
For that reason I always regret the destruction of the 
often ugly but always excellent and sound oak pews of 
the last century in church restorations. I once had the 
satisfaction of making a builder take ofif every bit of 
the oak boarding of a new chancel roof because it had 
shrunk so much as actually to draw the tongues out of 
the grooves, luckily before the work was certified to 
have been completed to the architect's satisfieiotion, as it 
probably would have been veiy soon. 

The only provision generally made for this specific 
defect is that ' the wood shall be well seasoned ' ; and 
that is supposed to be complied with by stacking a pile 
of boards out in the day to the heat and in the night to 
the damp for some months, and then, perhaps after 
weeks of wet weather, working them up as fast as 
possible and laying them down in floors and roofs, &c. 
Even the oldest wood will shrink from being merely cut 
and planed. I once had a table made of planks cut 
out of oak beams at Cambridge 4cx> years old, and 
every joint split because it was framed too soon after 
being cut. 

It is fair to say however, that people have often only 
their own impatience to blame for their woodwork fail- 
ing. They will insist on having their houses finished 
in a year ; and the consequence is that the woodwork 
has to be put in before the plaister is dry, and the 
plaister before the walls are dry. I have seen them 
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plaistering rooms in a great house after all the wood- 
work was in. However dry it may be it necessarily 
swells with the damp, and as soon as it dries again it 
shrinks and shows the defects above described. I do 
not see how it is possible for a house to be properly 
built, woodwork and all, within a year, unless indeed 
some kind of fast-drying cement is used instead of 
plaister, which otherwise requires a summer to dry in. 

But this fourth clause of the contract does not apply 
to woodwork only : it attempts at any rate to provide 
for the discovery of all concealed defects which the 
architect has not seen in his flying visits, and the clerk 
of the works has shut his eyes to. It is impossible to 
specify them aU, and it is not worth while to mention 
only specimens at random. No one who does not defend 
cheating as a divine right of trade, (as a celebrated 
commercial politician did adulteration, which is one of 
the worst forms of cheating) can maintain that building 
frauds in particular ought to pass with impunity, merely 
because two persons who are specially paid for looking 
after them neglect their duty. And yet without this 
clause the architect's certificate is a final bar to all re- 
dress against a builder for the most fraudulent bad 
work, especially with the universal jury determination 
ta find verdicts for a brother tradesman if they can. 
At the same time architects may as well remember that 
they may find themselves in a very serious scrape for 
certifying that work has been done according to the 
contract when it has not. Any employer who has a 
good case of that kind would be a public benefactor by 
enforcing it. 

Divided Contracts. — It is sometimes expedient to 
modify the contract so as to divide a large work into 
stages or sections, at which the committee may stop if 
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funds are not provided for going on; and they are more 
likely to get the funds in that way than when the public 
know that they have made themselves liable to complete 
it. In that case it is fair to the contractor that they 
should be bound to say within some reasonable time 
after the first section is completed whether they require 
him to go on : which again gives them the advantage 
of being able to tell the public that the contract will be 
lost if the funds are not speedily subscribed. 

Sometimes the clauses about alterations, and indeed 
all the ^ general conditions,^ are put in the specification 
instead of the contract, and in small works there is 
sometimes no other contract. And as not one employer 
in a thousand reads a specification, taking for granted 
that it relates only to building details which he does 
not understand, it is necessary to warn them against 
this, to the extent of seeing that the ^ general conditions ' 
are the same as I have given for the contract. When 
you have separate contracts with a mason, a carpenter, 
a plumber, &c., it should be provided in each that they 
are to give all reasonable assistance to each other, 
especially the masons to allow the use of scaffolding, 
and that any default or delay in one shall not relieve 
the others from responsibility. Specifications vary so 
much according to the nature of the work that it would 
be useless to give any specimens. Two volumes of 
specifications of a good many important buildings by 
different architects were published by Professor Donald- 
son. In the following chapters I shall only suggest 
things that are generally omitted or not properly pro- 
vided for. 
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CHAPTER 11. 
PBiNciPLEs OF coNSTRxrcnoir. 

Styles— Ko new style possible — * The Hope of Azchiteeture *— Areliitects 
and workmen — GK>thic, Classical, and other styles — SyrameUy be- 
longs to all — Flaister and painting — Cornices and mouldings — 
The 'vigorous* and 'streaky bacon' styles — Length v. height — 
Monotony and vMiety. 

THOuaH plans and specifications most be made before 
contracts, it was desirable to include everythiog re- 
lating to preliminary and legal arrangements in one 
chapter, postponing all questions of construction (of 
buildings not agreements) to another. And the first 
question of construction that has to be 'faced for every 
new building of any architectual pretension is the much 
vexed one, of what Style it is to follow. I need hardly 
say that this word is a technical one, and also that 
it is used in different senses, sometimes embracing 
under the single name of Crothic all the medisBval 
styles with their well-known distinctive names, down 
to and including Elizabethan, and at other times in- 
dicating each of them by itself, as the Early English 
style, or the Perpendicular; and similarly embracing 
sometimes all the forms of the old Classical or modem 
Benaissance styles, and at other times distinguishing 
them according to their minor differences. All these 
distinctions have been explained and discussed so often 
that I shall say nothing of them here, and I shall take 
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for granted that they are known, and that the only 
question is which of these old or existing styles we are 
to use for any particular building. 

Some readers will be exclaiming already, as I have 
heard and read till I am sick of it, ^ Why are we to 
copy any of them ? Are we never again to have a new 
and original style, a Victorian as well as an Elizabe- 
than or a Queen Anne style ? Are not the architectural 
critics contintally telling tis that we can never have 
any good architecture except in some style which is 
** genuine," " original," or " true," and not merely copied 
or imitated ? ' To all which the simple answer is, that 
no builder in any period of the world ever did more 
than imitate or follow some existing style, though in 
old times they were clever enough to make small modi- 
fications which were seen to be improvements and so 
came to be generally accepted, and thus one style gra- 
dually changed into another. At least that took place 
until all the Grothic styles had successively gone out 
of fashion, and then the seventeenth century architects 
thoi^ht they would begin again and take up and copy 
the old Soman architecture, from which the Norman 
style had sprung (which was actually sometimes called 
Roman to distinguish it from pointed Gt>thic), and 
thence all the later developments of Q-othic. There- 
fore the modem Italian style is otherwise called the 
Benaissance, or the Palladian, introduced in England 
first by Inigo Jones, who stuck a horrible Corinthian 
portico on the west front of old St. Paul's. The only 
difference is that from that time down to the present 
nobody has been able to invent any modifications 
which have come to be generally accepted as improve- 
ments, and so no new style has been developed as the 
(dd ones were. Modifications enough have been indeed 
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displayedy but it is difficult to believe that even their 
inventors thought them beautiful, or aimed at more 
than appearing to be ^original,' and they die ofif as 
mere abortive oflFshoots of the old style on which they 
were engrafted, whatever that may be. The same has 
to be said of the attempts to make new styles by com- 
pounding old ones. Not that there is any demonstra- 
ble d priori objection to what is called eclecticism : it is 
only a question of experience whether it is successful or 
not. The objections that are sometimessnade by small 
critics who have got up their Bickman well, to the 
mixing of any two successive Grothic styles, are mere 
prudery and nonsense ; for every two successive styles 
were mixed at their own period of transition, and there 
is hardly a cathedral in England which does not exhibit 
styles, several generations apart historically, close to- 
gether, and they are certainly not incongnious. I do not 
say the same of Grothic and Italian, of which it is equally 
certain that no successful mixture has been made yet* 

Those who may decline to accept this account of 
the development of new styles in old times on my 
authority will perhaps accept it on that of Mr. Street, 
who says in an essay on his favourite foreign Grothic in 
a certain ritualistic book called the Chv/rch cmd the 
World, ^ It is idle to talk in the glib way so common 
in the professional papers of the day about the inven- 
tion ofifhand of a new style. Such deliberate inven- 
tion in art is impossible, unless the whole history of 
art is wrong.' And again, ^ The histoiy of the art of 
northern nations is almost entirely the stoiy of a 
gradual changing, and generally Deterioration of 
detail'— after it had passed its climax, I suppose he 
means, for otherwise the latter part of this statement is 
manifestly incorrect, and indeed suicidal, Mr, Street 
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is at any rate a good authority on the history of Gothic 
architecture, though I decline to follow him into the 
mystical regions of what he dexterously christened the 
* vigorous ' style, a word which may mean anything that 
anybody pleases. Certainly no plain man would guess 
that a square abacus is ^ vigorous ' and the almost in- 
variably round English ones * weak.' If we may prefer 
real meanings to mystical ones, and if vigour means 
strength, a round abacus has more vigour than a square 
one in proportion to its mass. If Mr. Street and his 
school prefer square abaci to round ones as a matter of 
taste by all means let them say so : one opinion is as 
good as another on such a point. But these pretences 
of reasons for things which admit of no demonstration 
are nothing but artistic clap-trap. 

There is moreover another real reason, as I said 
above twenty years ago when this outcry for a new style 
began, why no such thing is to be expected. The 
varieties of geometrical forms suitable for building are 
manifestly not imlimited. It is true that we cannot 
prove that the limits have been reached, just as no 
mechanical invention which is not mathematically im- 
possible (like perpetual motion for instance) can be 
pronounced either possible or impossible until it is 
made : and then we want no discussion as to its possi- 
bility. But the openings in walls must have either flat 
or arched tops, and the flat were used up in Egyptian 
and Grreek architecture. Arches can have no shapes 
that have not been tried over and over again in every 
possible variety. The admissible shapes of pillars and 
their capitals are as few. Door and window jambs can 
have no kinds* of shapes that have not been used 
already. Window tracery was exhausted in the three 
Gothic styles which are distinguished by the only three 
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possible forms, geometrical, flowing, and perpendicuW, 
unless you add monstrosities. Nobody can imagine 
that there is anything fresh to be done in the. shapes 
of roofs. If throwing the different parts of buildings 
together without any plan at all is to be called a style, 
even that has been quite sufficiently exhibited within 
the last few years, and I shall have more to say of that 
presently. If any man believes that other modes of 
building are still open, let him produce them ; at any 
rate he has no right to call upon us to axscept'his creed 
until he does. 

What then is the real difference between the present 
state of architecture in this respect and its old con- 
dition, before all the ^ original styles,' as Mr. Fergusson 
calls them, had each had their day and gone out for 
the time ? It is only this. In those days there was 
never more than one style in fashion at once, and now 
there are several or many. Builders then understood 
only one mode of building, and even rebuilt or con- 
tinued in their own style anything which had been done 
before wholly or partially in another. But an archi- 
tect was no more original who designed a window of 
geometrical or flowing or perpendicular tracery in the 
days when no one thought of using any other, than he 
is now when people use any style they Uke. Plejxty of 
large modem G-othic windows, whether bad or good in 
taste or execution, are as original in design as those in 
York or Exeter cathedrals. And on the other hand 
the practicable patterns of windows of few lights are so 
limited in number that they were necessarily used over 
and over again in the most genuine G-othic times. 

One of the greatest fallacies put forth by the 
demanders of a new style is that of denouncing modern 
Gothic as the copying of an old style, and setting up Be- 
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naissance or Italian as a new one, when their very namai 
condemn them in that respect at any rate. It is odd 
that critics of the Evelyn school, when that style was 
reviving, more correctly in point of history, however 
ignorantly otherwise, denounced the G-othic style as 
^modern ' and set up the other as the Hruly antient.' 

All this outcry for a new style is of the nature of 
< crying for the moon,' and is mere cant, repeated by one 
person after another without any one of them reflectiog 
what it means* What we want is not a new style but 
the genius or taste to build decently in any style. If a 
new one were invented to-morrow, it would very soon 
be old, and would be only one more than we have 
already to choose out of and copy. If the old G-othio 
builders could make the variety they did with only one 
style lasting for a century, surely our architects might 
manage it with half a dozen ; and if they cannot build 
well with half a dozen styles they would do no better 
with a dozen. Only two things are wanted to produce 
good architecture ; taste, or the power of designing 
what is pleasing ; and practical or scientific knowledge^ 
which is only to be acquired as it is in engineering ; 
which differs from architecture in requiring no taste. 
One can be taught, but unfortunately the other cannot, 
though it may be cultivated and improved. 

Architects and Master-builders. — ^It has been alleged 
with some truth, though with some exaggeration, that one 
great cause of the difference between antient and modem 
architecture is that in old times the builders designed for 
themselves ; and not merely the master-builders, whom 
we should now call the contractors, but the workmen by 
a sort of joint-stock or co-o]>erative genius or instinct. 
For the latter proposition as a matter of history I say at 
once that not one scrap of evidence has been producedj. 

»3 
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and I shall have more to say of it as a theory presently. 
For the former one, as to the master-biiilders, which 
has been denied by some architects, there is sufficient 
proof, though both parties have failed equally in prov- 
ing either the universality of that practice, or, on the 
other hand, the universal employment of mere designers 
such as architects now are. Monks and bishops fre- 
quently designed their own buildings, which however is 
far more like a gentleman now designing his own house 
than the employment of a stranger called an architect. 
And perhaps in a few cases special designers or archi- 
tects were called in for that purpose only ; but I can- 
not say that all the research of the authors of several 
papers on this subject at the B.I.B.A. in the winter 
of 1874-5 succeeded in producing many unquestionable 
proofs of that, though I am not at all anxious to deny it. 
The general result of the evidence produced is that the 
great majority of old buildings were designed either by 
the ecclesiastics on the spot or by what we should call 
the contractors. The looseness of some of the old 
contracts which have been preserved shows that a vast 
deal more was left to the discretion of the contractor 
or master-builder than ever is now. 

But (as I said at the B.I.B. A. on that occasion), what 
then ? There is no magic in a building being designed 
by one man rather than another, provided he is com- 
petent and master of his work in a larger sense than 
being the mere hirer of workmen. No builder of any 
large work has time to work at it with his own hands, 
and what better would it be if he did ? There is an 
old saying, that * the eye of a master is worth more than 
both his hands.' It does of course make an infinite 
difference whether the designer or director of a work 
thoroughly understands it and looks after it, or not. 
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But so long as he does, it does not signify the least 
how he has learnt his business, whether by working or 
by looking on. And as to the taste whioh is necessary to 
design good architecture, it signifies still less, if possible, 
whether the desigaer is a workman besides. People 
may talk and write fine language about the philosophy 
of art and theories of architecture, and may call it ^ the 
expression of a people's wants ' and many other things 
which sound well and mean anything or nothing ; but 
the long and short of the matter is (as I said just now) 
that architecture or architects want only two things, 
expressible in two short words, taste and knowledge* 
Taste can no more be defined than taught, and the only 
test of it is that things in good taste are admired in 
the long rim permanently, and that those who have 
seen them once desire to see them again* Moreover 
it is odd that taste does not follow education, but 
sometimes the reverse ; for there seems no doubt that 
people far below us in civilisation and knowledge, work- 
ing entirely by themselves, display an instinctive taste 
which they actually lose on becoming more civilised. 
But the other essential quality of an architect, prac- 
tical and scientific knowledge of building and all that 
belongs to it, can be taught and ought to be possessed 
more completely now than ever, as there never were 
such facilities for acquiring it. 

Now one of the points in the Qua/rterly Iteviev> 
of October 1874, on Hhe Hope of Architecture,' which 
gave rise to that discussion at the B.I.B.A., was that 
the superintendence by the designer is very far short of 
what it used to be in old times, when the designer was 
on the work continually and seeing the effect of every- 
thing as it went on, besides seeing that the work was 
done properly. And I must say that does not seem to 
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me very easy to answer, beyond saying that architects 
in great practice have too much to do to be able to 
superintend their work properly, and that clerks of the 
works are substituted fot them, or rather added to tiiem, 
and paid by the employer in addition to the 2\ per 
cent, paid to the architect expressly for superintendence. 
But though that is true as a fact, I was glad to hear 
it admitted there that it is not satisfactory. It is 
indeed no answer at all to the charge that this is one 
cause of the great quantity of bad building that we 
suffer from, and I must add bad designing too ; because 
I am sure no man can design details satisfactorily 
without trying them as the work goes on, in the only 
way in which they can be tried, viz. by models. I 
never saw any details so tried without somQ improve* 
ment being suggested ; and I see Mr. Surges lately said 
the same to the Architectural Association. 

It is amusing to see the different views taken by 
architectural theorists of the value of an architect being 
also an artist. Mr. Euskin asserted long ago in effect 
that that was the cause of the great architectural suc- 
cess of G-iotto and Michael Angelo ; and I answered at 
the beginning of my book on Church Building that 
we had a painter architect named Kent in England in 
the last century ; and I think he was a musician into 
the bargain. But though he was very much in fashion 
for the time he is now chiefly remembered by one of 
Hogarth's caricatures. But we have now had another 
answer, from the anonymous critic who has written a 
series of architectural articles in the QuaHerly Review 
in a tone no less dogmatical than even Mr. Buskin 
himself. He tells us that Michael Angelo and Griotto 
failed utterly when they set up for architects, and Mr. 
Ferjpisson agrees with him in calling Mr. Buskin's 
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j^raise of Giotto's tower at Florence very muoh exag- 
gerated. I am not concerned to express an opinion 
(me way or other about that just now; but I am 
satisfied there is no foundation whatever in history 
or experience for the proposition that a designer of 
buildings is a bit the better for being an artist of any 
kmd, i.e. for being able to work with his hands at any 
art whatever. And I am sure that architecture has 
not been and will not be advanced one bit by all the 
writing and talking about the philosophy of it, of 
which we seem only to have the more the worse it 
becomes. In the days when there was real architecture 
there was no architectural philosophy. Men designed 
and built well simply because they understood it and 
had naturally good taste, and were not always striving 
to appear original, or to do something striking, or to 
be just ahead of the fietshion and yet in it, as fine ladies 
like to be, and they had no vulgar tastes to play 
up to in competitions or for ostentatious private em- 
ployes. 

Architects are particularly fond of telling us that 
they are to be r^;arded as ' artists.' Why they should 
want to be considered anything else than what they 
are I cannot understand, except that, for one reason or 
Another, nearly everybody does now-a-days. But gene- 
rally tiie title coveted is something distinctly superior 
to what we have. An i^st is one who executes his 
defflgns, iEuid the carvers employed by an architect are 
artists when left to carve from nature or out of their 
own head, as they are in all good work, especially G-othic. 
Singers, dancers, hairdressers,, dressmakers, cooks, no 
less than the greatest painters and sculptors, all manage 
to get called artists, and I suppose r^htly, so &r as they 
execute their own designs, or exercise any discretion as 
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to their mode of execution. Architects axe artists, if 
they think it worth their while to say so, in respect of the 
drawings and pictures which they make, but no &rther ; 
and experience has proved abundantly that there is no 
connection between the power of drawing pretty archi- 
tectural pictures and designing fine buildings. Few, 
or more probably none, of the old Gothic builders 
could have drawn a picture of their own buildings 
which would have had the least chance of a prize either 
in an architectural or pictorial competition now ; and 
on the other hand some who practise architecture 
now are really good artists in the proper (pictorial) 
sense, but never designed a decent building yet and 
probably never will; and though they can copy old 
ones well enough for pictures on paper they seem quite 
unable to get them copied in stone, or even to see where 
the copies fail. And again, some of the very best 
architectural artists have never attempted to design, 
t.6. do not profess to be architects* 

Another fact which I would rather introduce on 
the authority of an architect than my own, was dwelt 
on by Mr. Boult of Liverpool in a lecture to the 
Architectural Society there oq the same subject, re-^ 
ported in the Builder of 5 December 1874: *Who 
will say that any of the distinguished men who designed 
the monuments of the Renaissance period was a trained 
architect? Neither Leonardo da Vinci nor Michael 
Angelo, nor Wren, nor Inigo Jones can be included 
in that category. Later still, turn io Dance of the 
Mansion House, Chambers of Somerset House, or 
Fowke of Kensington (and the Albert Hall, a really 
grand building), and where are the credentials which 
authorised them to practise as architects ? ' It was in 
answer to some complaint of the London architects 
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about that very Captain Fowke, of the Boyal EBgi<» 
neers, being employed on the Great Exhibition build* 
ings of 1862, that they were entirely non-plussed by 
being asked to define, 'What is an architect?' I 
know of no more correct definition than that he is 
a man whose designs for building other people are 
willing to adopt. It would hardly do to say that any 
man who designs buildings is an architect, for that 
would include every one who chooses to spend his 
money in building for himself what everybody else 
thinks ridiculous and abominable. It is true that 
these epithets may very fairly be applied to the works 
of some architects whose designs other people do 
accept ; but a definition of an architect is one thing, 
and of a good architect another, and not so easy to give. 
I suppose the nearest approach to it would be that he 
is a man who designs buildings which answer their 
purpose and continue to be generally admired ; and in 
that case it must include those who so build for them- 
selves, even if they never gave a design to anybody 
else; and it certainly would exclude an amazing 
number of those who are now called architects. 

But whatever definition of the term we may adopt, 
no greater absurdity in connection with this subject has 
been propounded than the idea that architecture is to 
be revived or improved by getting rid of architects and 
setting up \builders in their stead. Every now and 
then a particular builder, like a particular architect, 
may have natural good taste, and I have met with one 
or two who had, and with clerks of the works (who 
have generally been builders' foremen) who sometimes 
suggested real improvements in the work they were exe- 
cuting. But if architects' architecture is very often ua- 
satisfEUstory, common builders' architecture is proverbia^ 
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for ugliness, meanness, and vulgarity. It is true that a 
few jpa/radoocera (to use De Morgan's convenient expres- 
sion) have taken upon them to propound the theory 
that builders' designs constitute the real hope of archi- 
tecture, and these not master-builders or eontractors, 
such as undoubtedly did design more or less in old 
times, but those whom we commonly call workmen. 
The latest asserter of that paradox is that same Qua/rterl/jf 
Beviewer of October 1874; and he fortunately gave 
to those who take the trouble to use it the means of 
verifying his theory by ocular demonstration. For he 
found something of the nature of a public building 
designed by working men on the co-operative plan, i.e. 
I suppose by some committee of taste, for all the mem- 
bers of the club could not have had a finger in the pie. 
It is called the Portcullis club (or Temperance Hall) in 
Begent Street, out of Victoria Street, Westminster, 
and may be known by a sculptured, i.e. stucco represen- 
tation of that article of fortification, of whidi the idea 
was perhaps taken from the portcullis ornaments in 
King's Chapel. Our critic pronounces it as having < a 
much more respectable and satis£EU3tory/ron^ (even he 
judiciously avoids turning the comer) than the Charing 
Cross Hotel or the National GktUery.' 

Declining the collateral issue about the merits of 
these two buildings, which I never heard selected before 
as eminent specimens of architectural ability, I only re* 
gret that the reviewer did not give his readers a pictorial 
demonstration of his theory without sending them down 
into the back regions of Westminster to find it ; for a 
description can only do imperfect justice. It is a 
narrow-fronted building of the usual form of a small 
< meeting-house ' with the front stuccoed, and a gable so 
much higher than the real roof that it looks as if the 
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front had been bought secondhand from a taller meet* 
ing-honse and atuck on there. If an architect had done 
it the reviewer would have said he had the base design 
of making the building pretend to be larger than it is. 
The stucco is divided into very large sham stones, with 
the little portcullis encircled by a kind of frill under the 
gable, and portcullis hall inscribed under it. There is 
a large door with a heavy pediment over it, evidently 
copied from some much larger building, and two long 
round-headed windows by the side of it, each with a 
pair of flat pilasters and Corinthian capitals forming the 
jambs and carrying a small architrave roimd the arch, 
and two of the orthodox teetotums of that style (perhaps 
intended for tea-urns appropriate to ' Temperance ') at 
each comer of the gable. In short it is just the kind of 
building which the reviewer himself, if he had not been 
in the secret and wanting to praise it for the purpose 
of his argument, would have guessed to be the work of 
some small architect's clerk working up a fewBenaissance 
patterns which he found in the of&ce, a door aud pedi- 
ment from one place, a pair of windows from another, 
their jambs and architrave &om another, the teetotums 
from somewhere else, and so on: or to speak more 
plainly, it is exactly the kind of building that any 
person of experience would expect from one or more 
workmen setting up for architects. 

But according to the reviewer's own story, this 
magnificent efTort was not a result of ^ harmonious co- 
operation ' or joint-stock genius after all ; for ' the beau- 
tiful drawings and elevations,' * which he has had the 
advantage of seeing,' were made by one of the workmen. 
I should like to know what diiSference that made to all 
the others, who had no more to do with the design 
than if it had been made by an architect. So we have 
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still to wait for the evidence to support this pretty 
theory of instinctive co-operation, like that of a hive 
of bees, to produce a beautiful result; as we have to 
wait for the evidence to support another modem theory 
of spontaneous production, without a designer, not of 
buildings, but of something infinitely more complicated 
and wonderful, viz. ourselves. 

I thought too that this ' beautiful drawing of plans 
and elevations ' was one of the differences between our 
system which is wrong and the old one which was 
right. No one will deny that our architects can draw 
much better than the old designers. The fact is that 
our critic, in his enthusiastic exaltation of the artistic 
workman, forgot that the logic of his case required him 
to depreciate the importance and perfectness of the 
drawings. He ought to have been able to say, ^ Here 
is an admirable, genuine, truthful building, with all 
its details invented and not copied, of &x more satis- 
factory design and proportions than any architect's, 
built by a set of workmen from a simple sketch or plan 
arranged by themselves, cutting and fixing the stones 
in some instinctively harmonious way, each by a 
separate man, yet in perfect and spontaneous con- 
cert with a general design,' as he divines was the case 
with the Baptistery of Pisa, though he cannot possibly 
know anything about it, as he ' was not there to see,' 
nor cit«s anybody who was. It is a capital way of 
proving any proposition about art, or anything else of 
bygone times, to assume and assert that everything 
good was done in the way you think it should have 
been and everything bad some other way, and leave 
other people to disprove it if they can. 

London House-building. — ^We need not go far to find 
a proof how little theories are worth on subjects of 
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this kind ; for we have one in the fact that both the 
best houses in London and the worst are designed by 
the builders. The worst speak for themselves. If it 
be said that the best builders' houses in respect of 
solidity and comfort, whether of the last century or 
this, make little architectural pretension, I answer that 
they are infinitely better even in that than the vulgar 
monstrosities of indescribable character, and nothing 
but pretension, both in brick and stone, which archi- 
tects are planting over the estates of some of the great 
metropolitan landlords, to whom, as to Sir Visto in 
the poem, ' some demon wliispered, " Have a taste," ' in 
an unlucky hour for their lessees and for the public — 
except of course the architects and builders. They 
had better look after the doings of some of their agents 
a little more, and attend less to architectural cant about 
'monotony and ornamentation,' and encourage sub- 
stantial building, and healthy, by giving proper area 
for houses to stand on, and to get air and light from, 
instead of building mere towers with only one side 
really open, having only a deep and dark cell behind. 
Yet we have what are called Building Acts periodically 
revised into more and more blunders. 

Superintendence, Antient and Modem. — ^Was there 
then no essential difference between the mode of build- 
ing in old times and now, beyond the mere difference 
in genius or taste ? Yes, there was undoubtedly. We 
know as a £axst, from some few specimens of drawings 
and contracts which remain, that the architect or first 
designer, whatever he was, did not design beforehand 
in anything like the minute detail that architects do 
now. Of .course somebody must have designed at each 
successive stage what others were to execute, as nobody 
could do it all himself: at least we may venture to sa^ 
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80 until we have some better evidence than the (fivina^ 
tion of a reviewer of that 'instinctively harmonious 
working of separate workmen in perfect and sponta- 
neous concert with a general design' spoken of just 
now. But it is evident that much more was left to 
the taste of the workmen, &om the highest downwards 
Co the mere cutter of mouldings, than is ever done 
now. Carving undoubtedly was lefb to the carvers, 
who are in £a.ct sculptors, and therefore ' artists ' ; and 
so it is now in all the best work, at least of the Grothic 
kind. Whether it is in those things like black pud- 
dings coated with leaves, which adorn Benaissance 
architecture, I really do not know. The capitals of the 
colunms of that style too are so purely conventional 
and have so little variety that there is hardly anything 
for a carver's taste to expatiate in. But except the 
carving, nothing now-a-days is left to anybody below 
the architect. The contractor expects to have every 
detail sent down to him from the architect's office and 
calculated to measure in the 'quantities' beforehand. 
So that the master workman and his men have sunk 
into mere machines for executing the design. Gonse- 
quently there is no designer Uving on tie work and 
seeing it from day to day and observing how things 
look as soon as they are begun, or trying them by 
models : nobody finds out imtil too late whether details 
look too big or too little, or suitable to others in the 
same building. The consequences of this have be^ 
pointed out over and over again, in the universal 
disproportion which prevails in many of our buildings, 
and in the details often looking as if they were not 
designed at all, but copied at random from some 
stereotyped forms of the ofiSce, which had themselves 
been copied, perhaps incorrectly, at some time from 
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genuine ones, and sent down with no regard to scale or 
appropriat^iess of any kind. I have one memorable 
case of this sort, where I found a church door jamb 
building in what looked to me an extraordinary shape. 
The architect — a most eminent one — ^assured me that 
it must be right, as it was copied firom St. Mary's 
Abbey at York. I replied that I did not believe it. 
It turned out that we were both right ; for St. Mary's 
door jamb had been copied, {.e. a published drawing of 
it, but the paper and the splay had been turned the 
wrong way, tlurough 90% and nobody in the office or 
on the ground had found it out. 

Hodelfl V. Drawings. — ^It noay be said that the 
architects see their work after it is done, and can avoid 
repeating faults which they have made once. But the 
question is not whether they can but whether they do. 
If they did complaints of the badness of our architec- 
ture would not be so universal as they are. The fact is 
that &ults are not perceived in that way, by a cursory 
ex poet fado inspection with no desire to discover 
them, as they would be if every thing were treated as 
an experiment at first. There is not the least doubt 
that in the ages of imperfect drawing they worked far 
more by trial than we do now. I never had a first 
model made of anything firom which it wtu9 not easy 
to see that it might be improved ; and yet every one 
of them would have been executed from the drawings 
if I had not had models made. Sections across mould- 
ings, plinths, and other such details, can give nobody 
any idea, at least none that can be trusted, how they 
will look. Even a difference of material, between one 
kind of stone or wood and another, sometimes makes a 
great difference in the appearance, and in the kind of 
execution required to produce a good effect. All these 
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things we may be sure were looked after carefully by 
designers on the spot, who saw and were anxious to see 
the eiSfect of their work from day to day. In the 
modem way of building they are, practically speaking, 
not looked after at all. And that is the real difference 
between the designing by old Master-workmen and 
designing by modem Architects ; always remembering 
that builders are not a bit more likely to have good taste 
than mere designers, and probably much less, though 
there are occasional exceptions to that rule. 

FinisL — At the same time I agree with the critics 
I have been criticising, that the effect of the present 
system of reducing everybody below the architect to a 
mere machine tends to degrade the taste of all of 
them, and has done more than anything else to give 
all modem work that mechanical and spiritless appear- 
ance which critics have been censuring for years. In 
other words, 'finish' is the only aim of the modem 
workman, if he aims at anything beyond the Trades 
union object of doing as little and as ill as will be 
tolerated. Notwithstanding all that has been written 
on this point, and never questioned, so £aT as I know, 
I am sorry to say it has been but very feebly and 
unwillingly (if at all) seconded by architects, however 
theoretically they may have occasionally assented to 
it. Those who have occasionally done so, and allowed 
the common provisions for « dragging,' pointing, polish- 
ing, and general dressing up, to be erased from the 
specification for some one building, let their clerks 
go on ordering the very same things ever afterwards.* 
In vain it is pointed out to them and they admits that 

* I am glad to see an exception made at last, in no longer polishing 
and waxing oak in some churches ; but it went on for some time after I 
had stopped it at Doncaster Church. 
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the very works they pretend to imitate were executed 
in a totally different &shion from theirs ; that the old 
builders cared nothing about precision and finish ; nay 
more, that they knew it makes things look monotonous 
and spiritless ; that though they regarded symmetry of 
the larger parts of buildings where there was not good 
reason to neglect it, they knew that details should not 
be too much alike. 

Take for example the common Early English < tooth 
moulding.' Did anybody ever see a foot run of it from 
modem hands that gave the slightest pleasure ? Why ? 
because it looks as if it could be turned out by the mile 
from a steam engine. Whereas in old work you see that 
it had just the same kind of variety as in leaves of the 
same tree — all alike but none identical, in the sense of 
the proverb < nullum simile est idem.' The modem 
imitations of Early English conventional carving are 
still worse, for the same reason ; and as for imitating 
Norman work, it is better at once to give up trying, 
except where it must be done in restorations ; which in 
that case above all others are mere destruction preci- 
pitated instead of stopped, so fisu: as architectural effect 
is concerned, though they are of course sometimes neces- 
sary to prevent ruin. The aim of everybody engaged 
in a building now, from the architect down to the last 
workman who ' drags ' and points up, is to make the 
work look smart for the opening day. What becomes 
of it afterwards, either as to use or appearance, or dura- 
tion, not one of them seems to care a farthing generally, 
though I admit there are exceptions, who are really 
anxious to do their work as well as possible when they 
find an employer who appreciates that more than the 
ornamental rubbish which captivates committees and a 
good niiany private people too. 
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As for the practical results of the present mode of 
getting architecture done, though the Quarterly Review 
statements and theories about art workmen and master- 
builders are grossly exaggerated, and in some respects 
refuted by experience, I must say I agree with the 
criticisms in a former article of April 1872, of most 
of our grandest recent attempts, which it is not worth 
while to enumerate again. 

AroMteotnral Edacation.-^The most eminent of 
French architects, Viollet le Due,* expresses quite as 
unfavourable an opinion of the ordinary architectural 
education in his country as our most severe critics have 
of ours ; and perhaps his description is not entirely in- 
applicable here. In his ' architectural novelette' called 
'How to build a house' (which had better have been 
confined to the house-building and condensed into 
half its bulk), he makes his hero Paul a young 
architect ask his teacher, ' Did you begin to learn archi- 
tecture in this way ? ' i.e. by acting as the clerk of the 
works yourself. The teacher, who I suppose is intended 
for M. Viollet le Due himself, answers, ' by no 
means. I was articled to an architect for two years, 
who set me to copy drawings of buildings of which I 
was not told either the age or the country or the use ; 
then to lay on tints. During this time I took lessons 
in mathematics, geometry, and drawing from models ' 
(which I suspect would not be applicable to most 
articled clerks here, and therefore I omit a little more 
of that stage of the history) • . . ' I was obliged 
therefore (and by want of employment afterwards) to 
get into an office, ix» to work for so much an hour at 
an architect's who was in large practice. There I 
learnt to trace plans, and nothing else, except now and 
then to make some detail drawings — ^Heaven knows 

* He is dead since this was written. 
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how, for I had never seen the smallest part of a build- 
ing executed. Being so fortunate as to have a few 
hundred pounds left me I resolved to travel and study 
architecture in actual buildings, and no longer in those 
shown to me on paper. I set myself to observe, to 
compare, to see practical men at work, to examine 
buildings that were crumbling to pieces &c. • • At 
the end of ten years one of my patrons ' (he does not 
patronise them by calling them his ' clients ' as our ar- 
chitects do) 'introduced me to an agency for Govern- 
ment works, where I saw methods employed which 
scarcely agreed with the observations I had been able 
to make during my previous studies.' And so at last he 
got on by making a plan for a commercial company < for 
whom another architect had wanted to build in the 
plains of the Loire edifices recalling the splendours of 
ancient Bome,' and the company preferred his. 

Nevertheless I must confess to some disappointment 
at the pictures and the plans of ' the House that Paul 
built.' Possibly French habits may find it convenient 
to have the drawing room open with folding doors to 
the billiard room, though we find it unpleasant to ha^te 
billiards even in the hall on account of the noise. But 
it requires something more than a difiPerence of habits 
to make the south-west a proper aspect for the dining 
room and kitchen, especially when we are building an 
imaginary house on paper and so are not restricted by 
external circumstances ; nor should we think the prin- 
cipal staircase a good one if it consisted partly of 
triangular steps called ' winders,' as confined backstairs 
sometimes must. And I shall remark afterwards on the 
mistake of that very high pitched roof of Paul's House, 
which some modern Gothicists ignorantly think essen- 
tial to that style. 
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But for all that, the observations and practical in- 
structions in VioUet le Due's book are mostly very 
sensible. We know otherwise that he is distinguished 
for his proficiency in various branches of knowledge, 
and he avows the old doctrine that ^ an architect should 
know every thing,' while many of ours seem rather to 
be proud of declaring that they know nothing of many 
things which any one would expect them to know, and 
some others would be more honest if they made the 
same declaration. Considering their usual mode of 
education, as just now described, their frequent defici- 
ency in practical knowledge of building is hardly their 
own fault. An architect's clerk must have a passion 
for acquiring such knowledge in any way he can, if he 
is to acquire it at all. Indeed I do not know how they 
are to acquire any practical knowledge of either masonry 
or carpentry, and still less of the minor trades employed 
in building, by merely copying specifications and draw- 
ings from the precedents in their master's oflSce. I 
have seen wonderful things doing by builders who knew 
that they were wrong, but also knew that they would be 
told to mind their own business if they told the archi- 
tect so. But the wonder rather is, considering how 
architects are educated as to practical knowledge, that 
some of them know as much as they do ; except that 
clever men with a mechanical instinct (which if not 
natural is never acquired) and some general education 
pick up such knowledge quickly when they come to see 
real work. But others never do, and so they make 
builders dovetail stones end- ways over a portico, and 
Bay it is their fault if it falls and kills people, besides 
multitudes of less fatal blimders. Yet one cannot 
read the architectural periodicals even casually, without 
seeing their jealousy of any assumption of equal know- 
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ledge of the most practical matters on the part of 
builders, and the conviction that they themselves are 
thoroughly acquainted with them viHute officUf which 
can only mean ^ by virtue of having served their time 
in an office ' and never handling any tool except a pencil 
and a pen ; not even seeing any work done, except by 
accident, before they set up for themselves and claim 
to be able to direct and instruct builders, if anybody 
will adopt their designs in a competition or from any 
other motive. I remember a very ordinary clerk indeed 
leaving his master with a letter saying that he was 
going to set up for himself, and had already ^ac- 
quired a connection,' Le. by going out to tea in the 
town, and I suppose blowing his own trumpet there, 
for he had never done a bit of work outside the 
office. 

Nevertheless building and architecture will take 
its course; or rather, architects and builders will. 
Critics may be right in saying that the modern and 
increasing severance between working, or even genuine 
personal superintendence, and designing, tends not to 
exalt architecture, as its professors pretend it does, 
but to degrade it more and more into a trade for 
making money by the help of clerks. But all the 
criticism in the world will not make one architect r^ 
fuse a job which he is otherwise disposed to take, and 
the public must take them as they are, especially that 
enormous majority of the public who will not take the 
trouble to understand a little of these subjects for 
themselves until it is too late. But in spite of all 
that is said at ^ opening ' festivities, and other occasions 
when people meet to glorify each other and ^make 
things pleasant,' nobody can hear building talked 

about among friends without seeing that there is a 

B 2 
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deep and settled conviction that the much talked of 
*Hope of Architecture' is little better than despair* 

Choice of a Style. — ^Dismissing then the baseless 
fabric of a vision of any new style, I also see no use in 
discussing the abstract beauties or advantages of one of 
the old styles over another. All the argument in the 
world will not persuade a man to like what he does not 
like, or prove what does not admit of proof. When a 
lecturer on art announces that he ^does not come to tell 
us his belief or his conjecture, but that he comes to tell ub 
the truth, and asks what we should say if Faraday were 
to talk of his helief that iron has an affinity for oxygen,' 
and so on, one can only answer that such a lecturer does 
not know what conjecture and demonstration mean. 
It is amusing to contrast with that, the language of one 
of the greatest masters of logic and wit that the world 
has ever seen, who in lecturing on moral philosophy 
b^ged his audience to bear in mind that, ^ When I say 
a thing is so and so, I only mean that I think it is so 
and so.' Sydney Smith knew, if Mr. Suskin does not 
— and too many other people with him — ^the boundaries 
between the demonstrable and undemonstrable, or be- 
tween facts and opinions. 

Style for Chnrches. — In ordinary building then I can 
only say that people must gratify their own taste, and 
use whatever style they may prefer, doing the best they 
can to get the work done really in that style, and not 
in some modem perversion of it. For Church building 
however, there has long been such unanimity of opinion 
that some variety of the Gothic styles is the best, that 
it is hardly worth while to enforce it. But whenever 
there is an opportunity of testing any theory by ex- 
perience, that is infinitely the best way of doing it, 
and it is certainly a striking fact that though Gothio 
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building was completely out of fashion for two centuries 
and was pronounced by the then leaders of taste ^ bar- 
barous, dark, heavy, melancholy, without any just pro- 
portion, use, or beauty* — * mountains of stone not worthy 
of the name of architecture' — there is not one single 
church of any architectural celebrity, (though there are 
other buildings) in the style which then prevailed, ex- 
cept a few which owe their reputation chiefly to their 
size. And when the younger Wren wrote that nonsense 
about ^mountains of stone,' and John Evelyn called 
Gothic churches ^dark, heavy, and melancholy,' they 
were so grossly ignorant of the subject as not to know 
that the internal piers, or * mountains of stone,' which 
support St. Peter's or St. Paul's Cathedral, occupy 
nearly twice as much ground as those of Lincoln, 
which is the nearest to St. Paul's in area ; and that 
St. Paul's is not lighter but much darker than any of 
our Gothic cathedrals, apart from the effect of painted 
windows. In fact it is so blocked up with huge piers, 
both of the dome and the body of the cathedral, that 
everything outside of them might as well not be in 
the church for any purpose except passages ; whereas 
in multitudes of Grothic churches the whole area is 
used. It is remarkable that during the time Gothic 
architecture was out of fashion even the art of drawing 
it altogether vanished, and Gothic churches were drawn 
as if they were Italian, and of course with all kinds 
of inaccuracy in other respects, as you may see in the 
prints of the seventeenth and eighteenth centuries. 
Even after the Gothic fashion had begun to revive 
many of the pictures are so absurdly inaccurate both 
in proportions and in details, that it is never safe to 
trust them. 

Nobody has ever succeeded in building a creditable 
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steeple (which old-&ahioDed 
word mcludes both towers 
and apires) in any form of 
the etyle called Classical, 
Wren's St. Bride's, which ia 
decidedly the beat of his 
apires, is a totally false con- 
struction and could not be 
what it looks, and mnst con- 
tain three or four times the 
weight of a spiie saoh as 
Salisbury, which is &r more 
beautifdl. The towef below 
it, and his Weetminster and 
other towers, are little or no 
better than the 'church- 
warden Gothic' of fifty years 
ag;o. Domes indeed do be- 
long to that style specially, 
but domes cannot do the 
work of towers, nor rise to 
any great height, except 
when they are very lai^e; 
and Ely cathedral shows na 
that the internal e£fect of a 
dome can be got quite as 
well in the Oothio style- 
As churches are alwa^ ex- 
pected to have steeples, both 
for bells and for appearance, 
that consideration alone ia 
enough to retain the Gothio 
style for them. 

It ia alao generally Uie 
cheapest and the best, in 
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the seoBe of getting the best appearance and easiest 
construction, for large halls, schoolrooms, and places 
ofthatkind,especiallywhere ^.^ ^~ ~- -._^, 
large windows are required ; ■ . - i _ _ ./ 

which are altogether unman- ' 
ageable in the Italian style. '- 
1 believe it will be fouod 
t^at, eceteris pambug, the 
Classical style is always more 
expensive for such purposes ; 
and the construction, espe- 
cially of the roof, is more 
necessary to be concealed. 
Indeed it is self-evident that 
the Gothic open timbered 
roof is the most genuine con- 1 
stniction for that purpose ; { 
just as Gothic windows are . 
the only ones that admit of j 
any great size without iron ^^ 
&amework, which is not ^ 
architecture but engineer- [ 
ing, and is not intended to I 
be seen as an architectural | 
feature. 

But for buildings below I 
these, or not involving these I 
conditions, I cannot see that | 
either style has any c 
Btructional advantage 
the other. Several independent architects and sur- 
veyors with no Gothic prejudices gave evidence before 
the Parliamentary committee on the Foreign Office 
plans before spoken of, that there is no neceasar 
difTerence in either convenience or expense between t^ 
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Gothic and Classical styles for buildings of that kind, 
assuming the same degree of ornamentation in both 
cases. I am afraid however that I must add that most 
of the builders of G-othic houses have been for some 
years doing their best to refute this evidence which 
was then given in their fiEivour, and to justify the asser- 
tions of their opponents that such houses are more ex- 
pensive both to build and to keep in repair, and more 
inconvenient than those of any other style, except indeed 
the Greek temple style of the last century, which is now 
happily exploded and obsolete, and was simply a mass 
of absurdity in this climate and for buildings wanting 
windows in the sides. Subject to that remark, I cannot 
see that all the arguments or theories and so called 
principles that have been invented by their various 
advocates leave it any more than a matter of taste 
which of the existing old styles is to be used, except 
for churches and other buildings of that kind. 

Styles for Houses. — I suppose however that very 
few people will deny that the word ' picturesque' is 
more applicable to Gothic building, when it is done 
well, in something like the old way ; but that is so 
seldom that this is the last epithet which is gene- 
rally applicable to modem Gothic houses. As a 
matter of fia-ct, whether it need be so or not, the 
most comfortable and substantial looking houses since 
the real Elizabethan times are generally not Gothic, 
but probably more in the Dutch or Queen Anne style 
than any other, or somewhat later. I certainly do not 
mean that modern version of the so-called Queen Anne 
style which is just now in fashion with some archi- 
tects, but something much solider and plainer. Italian 
ones have the same advantage of being what is popu- 
larly called square, and by builders < self-contcdned,' 
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or speaking mathematically, parallelopipeds, having 
no projections or re-entering angles, and therefore con- 
taining the maximum of space within a given quantity 
of outside walls. They also have larger windows free 
from mullions than you can have in Grothic, But they 
can be built properly of nothing but stone, and large 
stones too, and stones of nearly equal size, and worked 
smooth, or at least ^ fair,' all over, and all that is very 
expensive; while the genuine English styles and the 
Dutch require only small stones, of almost any sizes, 
and they are all the better for not being uniform or 
worked smooth ; or they may be built of bricks, pro- 
vided only they are not white ; for I defy all the archi- 
tects in the world to make a decent looking building 
out of them in any style of architecture yet invented. 
There may be in the womb of time, or in the brains of 
some unborn genius, a style which they will suit, but it 
has not come out yet. I just mention however that I 
have observed that very large white bricks of about 
twice the common size sometimes look tolerably like 
stones, and they would be more so if several sizes (all 
large enough) were used together ; and this is the more 
curious because red bricks above the usual size look 
decidedly worse. But it is a very absurd waste of 
money to have special bricks made smaller than the 
usual size, as some architects do. When I speak of 
houses in the Italian style having these characteristics 
I do not mean the flimsy looking abominations which 
they call < Italian villas,' and which are below the level 
of what can be called architecture at all ; but rather, 
that which is described as the Florentine style in Mr. 
Garbett's * Treatise on Design,' p. 243. 

Elizabethan Style— Synmietry. — It is not worth 
while to consider for any practical purpose a form c^ 
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the Gothic style of house building which had a short 
run early in this century, but is properly obsolete, viz. 
what was called the ^Castellated;' for nothing could 
be more foolish than to imitate in these days a mode of • 
building which was designed in rude times to fortify 
houses against violence, not of one or two nocturnal 
thieves getting in by back windows and picking locks, 
but of besieging armies. The earliest Gothic or English 
style which is worth imitating for domestic purposes 
is the Elizabethan. And with respect to this modem 
architects have fallen under a most strange delusion, 
encouraged doubtless by the writings of some fanciful 
amateurs, which their own experience and observa- 
tion ought to have taught them to disregard, espe- 
cially considering how contemptuously they usually 
write and speak of amateur architects. That delusion 
is that Elizabethan houses ought not to be symme- 
trical, or with the parts on each side of some middle 
line corresponding. We can never do anything now 
without overdoing it, or running from one extreme to 
another. Because the architects of the Palladian or 
Benaissance school had made symmetry a byword for 
absurdity, building shams or utterly useless parts and 
long * wings' to balance each other, making a chapel 
to correspond with a washhouse and stables to match 
a servants' hall or a picture gallery, and so on, and 
because the older Gothic buildings were often un- 
symmetrical, where symmetry would have been incon- 
venient or impracticable, therefore up starts a race of 
generalisers who denounce symmetry as un-Qt)thic, 
un-English, contrary to all principles of true art, as a 
false, base, and altogether un-Christian kind of archi- 
tecture. 

If they had only taken the trouble to look at any 
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book of * Mansions of England ' or any such title, they 
would have seen that after the days of castellation and 
of large halls, which must stand alone and unbalanced, 
great houses always originally aimed at symmetry on at 
least one face, as churches also did : not synmietry of 
the smaller details, which may judiciously be varied, as 
in the western towers of some cathedrals, but general 
symmetry of outline. I say * originally ' because the 
absence of symmetry is often due to alterations or addi- 
tions. Smaller houses were naturally less symmetrical, 
because they had not rooms enough of equal size to 
make considerable features on each side of some central 
part of the building. But the modem notion, that 
cutting out a lot of rooms in cards and throwing them 
together anyhow is the way to plan a Grothio house, is 
at variance with every real style of architecture that 
ever existed. 

Confining ourselves to Gothic, for it is not pre- 
tended that any other style preferred lopsidedness to 
synmietry when there was no reason for it, has not 
every cathedral a front substantially symmetrical ? It 
is true that a few of the foreign ones have the western 
towers differing much more than ours — and much worse 
they look ; but still there is a general symmetry be- 
tween them, except in a very few cases of great diflFer- 
ence, and those look worst of all. And why ? Because, 
eceteris paribus, symmetry on each side of an axis is 
pleasing and lopsidedness unpleasing. At the same 
time the eye does not expect symmetry in both direc- 
tions. Every building has a front and a back, or by 
whatever other names you like to distinguish them; 
and it is not to be expected that they should be alike. 
In churches the grand entrance is at one end, and the 
chancel at the other, and you expect some kind o^ 
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external difference. Kingfs Chapel may be allowed as 
a single grand exception In most other pubUc bnild- 
ings the front is still more distinguished from the back, 
and external symmetry between them would be felt to 
be false and at variance with the known internal 
arrangement. But on each side of the middle of a 
large front the rooms are not naturally so unlike in 
either height or size, one way at least, that they may 
not very conveniently be similar ; and so they are gene- 
rally made in the later Gothic times, after houses 
began to have a multitude of rooms and of something 
near the same size, as we have now. 

But having so disposed of the main front as sub- 
stantially symmetrical, it is perfectly legitimate to add 
a wing, or a tower (if there is any reason or object 
for one) or any other building on one side only ; and 
the Gothic builders certainly never stuck another on 
the other side, as the Palladians did, merely for the 
sake of balancing or symmetry, except the two western 
towers of cathedrals. The modern fashion of dogma- 
tising about reality, verticality, horizontality, irregu- 
larity, and such like qualities, as being the character- 
istics of one style or another, has done nothing but mis- 
chief. As Paley said, ' nothing is easier to invent than a 
maxim,' and in nine cases out of ten they are invented 
ex post facto to support some foregone conclusion, or 
are hastily generalised from some two or three instances 
which the inventor has met with. The old builders 
would listen with amazement if they heard such rules 
imputed to them. Considering that we profess to 
recognise no philosophy but that of induction from 
the largest experience we can get, it is wonderful how 
readily mankind accept anything that sounds plau- 
sible as an universal maxim or axiom, if it is con- 
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fidently stated and well repeated until a fashion of re- 
peating it is established ; and that in things of &r more 
consequence than architecture. 

Fadlacy about Orientation. — The first architectural 
specimen of such maxims that occurs to me is one that 
has been repeated dozens of times, and will be so 
again, though every one could refute it very soon by 
his own observation. Somebody, I daresay, found a 
church or two pointing not due east, but in the direc-^ 
tion of simrise on the day of the saint after whom the 
church is named ; and he at once jumped to the con- 
clusion that such a charming bit of ecclesiology ought 
to be universal if it was not. So, without going to 
look whether the half a dozen churches nearest him 
conformed to that rule, which he would certainly have 
found that they do not, he straightway published it as 
the solution of the problem why so many churches do 
not stand cardinally ; and deduction from general rules 
is so much less trouble and so much pleasanter to most 
people than induction from a course of observation, that 
this piece of nonsense came to be accepted and repeated 
continually. Any book of churches with the cardinal 
points indicated will show you in five minutes that 
there is not the least foundation for it, and that there 
was never any rule but this, that churches should point 
to the east unless there was some local reason for devi- 
ating not very much, though some of the finest are even 
beyond N.E. or S.E. St. Peter's at Rome has the chancel 
actually at the west, which would be a puzzle for stick- 
lers for * the eastward position ' of the minister at the 
conmiunion. In fact, as Mr. Fergusson says, orientation 
was never recognised at all in Italy. 

Shams, Flaister. — Again, we have the preachers 
against ' shams,' who profess to have discovered th?"" 



86 Absurd Rage against Plaisier. 

in all genuine styles of architecture, and especially 
Gothic, the real materials and constructive forms were 
never concealed by any others ; and they rage against 
painting deal to look like oak, and go about skinning 
church interiors of their genuine ancient Grothic plais- 
ter, and exposing rough walls, such as you would not 
leave in the scullery of a cottage, though at other 
times they will go and daub all this same plaister over 
with their own vulgar painting, making it a double 
sham, if plaister is one. And lately, by way of a 
specimen of consistency, we have had some of this 
school, headed by a Grothic architect of the straitest 
sect, wanting to cut ofiF the solid stonework of St. 
Paul's in order to veneer it with marble. Their excuses 
for their inconsistencies only make them still more 
ludicrous. Their most eminent realistic preacher, Mr. 
Buskin, was hard put to it to find absolution for his 
favourite Italian builders having veneered some of 
their churches with thin marble slabs : not indeed so 
bad as cutting off solid stonework to stick that on, as it 
was only veneering bricks instead of plaistering them. 
And at last he found it in the fact that the fastenings 
of the marble slabs were not invisible, so that by 
looking sharp you can see that they are slabs and not 
solid blocks. At that rate plaister certainly can be no 
sham, for it is mistakeable for nothing else — ^unless it is 
painted into sham stones. 

It is satisfactory to find that while some of the in- 
ferior but extreme Grothicists go about committing 
this plaister-skinning iniquity, the most eminent of our 
architects, whose name will go down in connection 
with the Grothic restorations of this age fifty times more 
than theirs, has pronounced strongly against it. I find 
that he said in a paper read at the Northampton 
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Architectural Society, quoted in the ArokUect at 
Christmas 1874: — 

* There are some principles common to all kinds 
of art^ which modem architects, in mere caprice or in 
painful striving after novelty sometimes venture to 
depart from. Ever since civilisation began it has 
been the rule to finish the interior of a building 
with all possible care. Every ancient building, whether 
of Egyptian, Greek, Boman, or Mediaeval times, was 
carefully faced internally with wrought stone, or plaister, 
and decorated. • • • We now see churches whose 
interiors are faced with rough brickwork, relieved per- 
haps with lines of red and black, and others in which 
the rudest rubble is pointed with the blackest mortar, 
ingeniously combining the harshness of barbarism 
with the disingenuousness of civilisation. It is a 
duty to protest against making our churches the field 
for the exhibition of such vagaries. Let those who, 
satiated with feeble refinement, can find no relief but 
in still weaker affectation of barbarism, confine their 
taste to their own drawing rooms, but let our churches 
be spared. Unfortunately the evil is not confined to 
new buildings. Numbers of fine old churches have been 
stripped internally and reduced to a nakedness com- 
pared with which Puritan whitewash is decency.' 

I know two adjacent ones so scarified by Mr. Street 
under the name of restoration. If architects think it 
below their dignity to mind what is said by amateurs, 
they will hardly venture to say that Sir Gr, Scott's ex- 
perience is to be set aside for their theories of what 
Gothic architecture ought to be. The inconsistency of 
these destructive and * vigorous ' theorists is made more 
striking by their additional invention of the phrase 
* Conservative Restoration,' of which I shall have mor 



88 Sham stone-painting. 

to say in the chapter on church building. At present I 
only say that the moment a man uses that phrase I sus- 
pect him of some deeper scheme of destructiveness or 
innovation than usual, and I don't know that tl^e plans, 
or the work, when I came to see them, have ever belied 
my suspicion. 

Sham Stone-painting is another specimen. From the 
time when some feeling for Grothic architecture and a 
decent degree of reality began to revive, until lately, 
the marking out of plaister into apparent stones used to 
be denounced as the vilest of shams and a distinguish- 
ing feature of the style called ^ Churchwarden Gothic' 
Then it came to be discovered, on the removal of old 
whitewash, that some of the very early Gothic builders, 
whose ideas of wall painting were shown by their other 
works to be ruder than the merest sign-painter would 
venture to exhibit now, had been unable to think of any 
l^etter patterns to paint upon their walls than this same 
sham division into stones. And so straightway our ar- 
chitects threw overboard all their denunciations of it, 
and began with the usual ardour of perverts to think 
they cannot give us too much of it. I have challenged 
the most eminent offenders — and £hey included the 
late Sir Gilbert Scott himself— to defend it, and 
never a word more can I get from them than that the 
old builders did it ; which we know just as well as that 
they did the other daubs just now described, which no 
architects dare copy now, obviously because they were 
only just beginning to learn the rudiments of painting 
and could do no better. It was just the natural thing 
for a beginner to start with. They thought plaister 
looked bare, and of course inferior to smooth well-jointed 
ashlar, and so, like our churchwarden architects of fifty 
years ago, they said ^ let us make it look as like stone 
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as we can,' and painted in the joints accordingly, until 
later times when they learnt to do something better 
and left that alone. Our architects have more reason- 
ably tried to imitate that better painting, but unluckily 
have failed more signally than in anything they have 
attempted. Why, I do not know; but the f&ct is certain, 
and there are cases enough, and will be many more, 
where people have been as anxious to take the modem 
painting off their walls as they were to have it put on 
twenty or thirty years ago. 

Before I leave this sham stone-painting I ought to 
notice an ingenious excuse which some of our architects 
have invented for it, not feeling quite easy in their 
minds at having nothing to answer the objection that 
it is a sham, and contrary to their professed principles. 
That excuse is nothing less than this: that these 
parallelogrammio divisions of the shape and size of 
stones are not to be regarded as an attempt to imitate 
stones, because the lines are generally red, and occa- 
sionally double, which mortar joints would not be, and 
sometimes they have a kind of twirligig offshoot on 
each side which would still less exist in real stonework. 
In other words, the sham is good because it is so bad. 
But if such excuses are worth answering, do they not 
see that the lines were coloured simply because white 
lines on plaister would not have been conspicuous, 
though white mortar joints are visible enough in stone ? 
Further, it does not follow that imitation of stones was 
not the primary idea, because they afterwards tried to 
relieve the monotony of those marks with something 
else. No man of common sense who sees the original 
work of this kind in St. Albans for instance could be 
persuaded by all the members of the B.I.B.A. (if they 
all agreed, which I am glad to find they don't) tha^ 
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those who did it had any other idea in their heads 
but that of imitating stones. And I repeat that that 
is a thoroughly mean and rudimentary idea of decora- 
tion, which was abandoned as soon as they learnt to do 
something better; such as the patterns which began 
to show themselves through the later whitewash at the 
east end of Salisbury (over the altar) some years ago, 
and still better ones on some of the arches at Worcester, 
and some bits in the later part of St. Albans, very dif- 
ferent from the earlier daubs and stone-marks on the 
square brick Norman piers. 

But I have no hesitation in saying that smooth 
plaister with its natural face, not that horrible brown 
paper looking stufiF, called ' floated' plaister, with a 
sandy &ce, which all the architects prescribed until 
a few learnt better lately, is infinitely preferable to 
any such painting as we have got yet, or seem at all 
likely to get. The difference between the two modes 
of plaistering is that the rough kind is finished with 
a wooden trowel which 'floats' over it, and the other 
with a steel one which makes a smooth face. The 
rebuilt brick piers of the great tower of St. Albans 
are done very nicely in the latter way : indeed none of 
the new plaister there is rough ; but the transepts are 
partially defaced by that abominable sham stone-paint- 
ing, which I am happy to say is stopped from spreading 
farther, and will some day be effaced with unanimous 
condemnation, both there and elsewhere. Thus far it 
may be said with lamentable truth of every architect 
who has lifted up the painting brush on either stone 
or plaister, * Nihil tetigit quod non foedavit.' I re- 
member when the painting of the restored figures in 
Salisbury Chapter House was thought by some people a 
great success. I heard lately that the tide had turned 
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Against it, and that they were contemplating getting 
rid of it, and I hope they will. 

The preachers against shams (as they call many 
things which are not so) have been sorely puzzled with 
the west fronts of Salisbury and Lincoln, and the east 
front too of the aisles of Lincoln, which is undoubtedly 
the grandest of our cathedrals externally. Other smaller 
things of the same kind are equally fatal to their 
theory, and are further proofs of the folly of artistic 
maxims, which are made to order as they are wanted. 
If works of art permanently give pleasure they are good, 
in spite of all the theories in the world, and the art or 
genius of a good designer lies in being able to design 
what will do so in the long run, and not as a mere 
passing fashion like ladies' dress. 

Wide Hotildings. — At the same time I am far from 
saying that reality should be so much neglected as it 
often is, and by these very preachers against shams as 
much as anybody ; who will give you, and in buildings 
which they mean to be handsome, doors with shallow 
mouldings sprawling an inch and a half or more over 
the panels, and manifestly tacked on, forgetting that 
they are or ought to be nothing but the slightly deco- 
rated edges of the * rails and styles' into which the 
panels should be framed. And the panels themselves 
are merely thin flat boards, often only half an inch 
thick, instead of thick ones as they used to be with the 
edges bevelled, or what are called ' raised panels ;' which 
however should be rather thinner than the styles, or 
they look too heavy. 

Cornices. — Again, you never see now, unless you 
have insisted on it yourself, anything like a real 
cornice ; and I have actually found architects either 
ignorant or imwilling to acknowledge that cornices 
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originally were and ought to be or appear to l^e a real 
projection of deep stones, or bricks^ or beams, in suc- 
cessive set-offs, carrying a ceiling or a roof. The 
modem cornice, which has come in since these people 
began raging against what they call shams, is an indis- 
criminate heap of two sets of mouldings, one of them 
sprawling some enormous width over the ceiling and 
the others for some generally less distance down the 
wall, with a great hollow between for dirt and spiders : 
indeed large enough for those spiders who catch birds, 
and for the birds' nests too, quite unreachable by 
brooms, at the very place where a real cornice would 
be thickest* These two figures, in which I have drawn 
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the details indistinct in order to confine the attention 
to the great features, show the characteristic difference 
between the genuine and false style of cornices. The 
dotted lines carried into the wall in one of them show 
what the stones would have been if they were still more 
genuine cornices of real stone. I have myself had one 
made of bricks gradually set off and of course plaistered, 
imder a gallery of flags which the architect wanted to 
carry on iron brackets, which were quite unnecessary. 
Perhaps they will justify this as they do the painting of 
the double stonemarks upon plaister, by saying that it 
is so unlike a real cornice that it is honest, while those 
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of proper shape made of plaister blocked out by frame- 
work are a sham because they pretend to be real cornices 
but are not. If so, I leave them to the enjoyment of 
their excuse, which is worthy of their work. 

I don't know anything that so distinctly marks the 
decline of architectural taste, and I must add, know- 
ledge of principles of design, as this one matter of cor- 
nices. Up to about fifty years ago, they were never 
absolutely bad and incapable of being what they profess 
to be, though some of course were handsomer than 
others. In modem houses it is the rarest thing of all to 
see one that is not offensive, from being ill-proportioned, 
sprawling, unmeaning, unsuitable for the work of a cor- 
nice, and evidently designed on no principle at all. And 
no wonder, when architects think they can design an 
original and handsome thing, of which the section never 
will be seen, by drawing a section of it on paper, as 
indeed they do most of their other details ; but hardly 
any others in house building are so large and important 
as the cornices, or so difficult to judge of without trial 
in their place, both as to their shape and size. 

It is just the same with respect to all other orna- 
mental terminations of edges and corners, which may 
be classed under the comprehensive name of mouldings. 
The possible varieties of a small depth of moulding 
are very few indeed, at least of those that can look 
well. The common *ovolo'* (see fig. c, p. 95) which 
you see in nearly every door of the last 150 years 
xmtil lately, will never be improved on ; but our archi- 
tects think they must try something original, and 

* The builders' names for mouldings do not always agree with those 
in books on architecture, where the builders' ' ogee ' is called a oyma recta, 
or reveraa. 
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must make something more of it, and so they give us 
a set of curves in and out rimning over twice as much 
width as depth on the door frame ; or rather a pretence 
of it, for ninety-nine out of a hundred of them are only 
stuck on and not worked in the frame at all. In like 
manner, pew ends in churches are splayed or bevelled 
away far beyond 45^, in order to get a wider space for 
mouldings, which our designers &ncy will give a false 
appearance of thickness, whereas in &ct it does the 
contrary and makes the piece look thinner than if it 
were left quite square or with a small chamfer or bead. 

Many old mouldings and splays, ifi various styles of 
architecture, had greater depth than width, even the 
common door mouldings, but never the contrary, so far 
as one may safely assert a negative with the possibility 
of some occasional exception which was not followed be- 
cause it was perceived to be wrong, or in the expiring 
efforts of a manifestly decaying style, as in the latest 
Gothic work, in which false jambs were sometimes made 
to project beyond the face of the wall with the idea of 
giving depth greater than the reality. The eye always 
detects and resents impostures of that kind and takes off 
more than the proper discount. 

Architrayes. — Those are different from the Italian, 
and much older door architraves, which were long flat 
stones, rather wider than the thickness of the wall, 
or projecting a little on the face, whereas Grothic jambs 
were always worked in the stones of the wall. And 
it is odd that Grothic arches and Italian ones are exactly 
reversed in that respect ; for Gothic arches invariably 
had an arched extrados, and never the stones stepped 
into the wall-stones, which Italian arches often have 
conspicuously, as you may see in many bridges, &o. 
The common door architrave, or the whole mass of 
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casing round a door in a thick wall, which is now made 
up of a dozen thin slips of wood nailed to the wall and 
to each other, is an exact imitation of the stone casing 
round the doors in the temple of the Sun at Baalbec, 
probably of the time of Solomon; and there will never 
be anything so good, except the Gothic ones, which are 
founded on the opposite principle of cutting ornamental 
moTildings round a splayed opening in the ordinary wall- 
stones^ sometimes inserting shafts also in the hollows, 
carrying more decorated arches above. 

The Ogee Houlding. — The worst and feeblest look- 
ing of all mouldings, except on a very small scale, is 
that called the ogee, or curve of contrary flexure, or 
Hogarth's line of beauty, figs, a, 6, which it may be for 
animal forms, but certainly is not for rigid ones. Mr. 
Buskin said long ago, and it is true, that it never occurs 
even in the boughs of trees ; i.e. there is always a knot 
or some irregular projection at the return of the curve. 
It only came in with the declining Gothic style, and is 
common enough in the Benaissance, to which it may or 
may not be appropriate for what I know. But I do know 
that having had a house full of mouldings chiefly com- 
posed of ogees proposed to me in plans, and having soon 
foimd the necessity of seeing specimens of all of them, 
they were all manifestly improved by turning the ogees 
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Fig. 5. 

a b into two separate curves as at d. And it may be 
as well to mention that I found also that it was better 
to make the two curves equal, especially in some thick 
piahogany doors, where the usual single ovolo c looked 
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coarse, though it would not do so in deal, taking care also 
not to let the width of the whole exceed the depth. A 
specimen of the latter was made for me to look at, which 
looked very ill and quite unlike the doors of equal 
thickness in a house of the last century which I had 
told the men to copy. Then I found that they had 
taken for granted that' the width ought to exceed the 
depth of the moulding according to the modem fashion, 
and so the cause of the inferiority was evident. 

Some architects are not content with having sham 
mouldings much wider than their depth nailed on to 
the panels, instead of moderate ones cut solid on the 
styles (or thick framing of the door) but they must 
needs make them project besides above the general face 
of the door, which is impossible as a genuine construc- 
tion ; for it would imply that all the middle of the 
styles had been planed off or countersunk to leave these 
edges sticking out. So that this false pretence of 
solidity reveals at once that there is no solidity at all, 
and that these huge mouldings are merely tacked on, 
besides being very ugly, as impostures and excesses of 
that kind generally are. To a mechanical eye they 
indicate weakness and not strength. They bear the 
odd name of bolection mouldings. 

The Vigorous Style. — Before leaving the question of 
the styles now in fashion, I must say a word about two 
more. One is that modification of French or Italian 
Gothic (for it is sometimes called one and sometimes 
the other) to which its patrons have dexterously affixed 
the epithet * vigorous,' though it would have been just 
as appropriate to call it ' feeble.' But in &ct any such 
epithet is nonsense, as it expresses nothing really be- 
longing to architecture. I should call it the Shadowless 
style, for that does express its character, and it is as 
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The new Queen Anne style is a very different thing, 
being a mere jumble of Italian and Grothic features with 
most of the disadvantages of both. The name is of very 
little consequence in either case, but one of the things 
is 'good and the other bad. Both the so-called Queen 
Anne styles have however the merit of requiring no 
stone except in the window sills, which is an advantage 
in London and smoky towns, where stone, or at any rate 
carved stone, is little more than wasted. The money 
wasted in carving stone for such places benefits nobody 
after a few years except the architects and builders who 
were paid for doing it, for all the carving gets choked 
up with dirt and becomes invisible for any ornamental 
purpose. The workmen might &r better have been 
employed in doing something else, as they would have 
been. 

Proportions. — Modem architects, and amateur no 
less than professional ones, seem to have run wild on 
the fundamental question of proportions, and chiefly 
the proportion between the height and length of all 
buildings, especially in the Gothic styles ; though latterly 
the mania for height has extended to the oth6r styles as 
well, and nobody will even have an ^ Italian villa' now 
without a tower, which I believe is generally devoted 
to the combustion of tobacco. Whether that is the des- 
tination of that strange-looking tower which Sir GKlbert 
Scott thought fit to stick at the comer of the Foreign 
Office which Lord Palmerston made him spoil, I do 
not know. I disclaim the idea of laying down rules or 
propounding any theory for determining proportions. 
Various theories have been invented by ingenious men, 
only to be forgotten as soon as they are read. It is 
however a fact, easily verified by observation, that here 
in England, in the times, of all the genuine styles. 
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length was treated as the main characteristic of grand 
buildings, while in foreign Grothic height was much more 
cultivated. It is also a fact, which people are con- 
stantly finding out too late in modem buildings, that 
all the other dimensions may be dwarfed, and the whole 
proportions made to look wrong, by height which is seen 
to be excessive as soon as it is done, though there is 
a constant tendency to increase it beforehand. Our 
town houses have become towers, and our towers chim- 
neys. But no building is ever overpowered by its 
length. I do not mean that such a thing is impossible, 
but that they will bear any length which can be given 
to them within any practicable limits of extension. 
Even smallish houses, such as moderate parsonages, 
are generally made to look smaller than they are and 
insignificant by having no conspicuous dimension ex- 
cept their height, aggravated in the hands of modem 
Q-othicists by roofs of absurdly high pitch, fit only for 
cathedrals which have wall enough not to be overpowered 
by the roof. 

The modem requirement of higher rooms makes 
it difficult to build a small house so as to look large 
enough for its height, even with a roof of reasonable 
pitch, especially with due regard to economy which 
becomes more pressing yearly for houses of that class 
of ordinary parsonages. A few years ago I had to 
design a vicarage for St. James's, Doncaster, and partly 
for the above reason and partly for convenience in other 
respects I added to it what may be called a curate's 
house, putting the vicar's door in front and the curate's 
at the end ; so that it has the architectural effect of 
a single house quite long enough for its height, and 
not of a semi-detached pair. At the same time I 
must observe that much more is generally wasted i*^ 
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^ re-entering ' angles, and therefore superfluous external 
walling^ and fancy gables and inequalities in roofs than 
would serve to make a plain small house of sufficient 
length to look respectable. 

But in large buildings, either public or private, ex- 
cept where every inch of ground has to be considered, 
there is no excuse for the excessive height which it is 
the fashion to aim at now ; and so far from making 
buildings look grander it makes them look smaller* 
I have often foimd people incredulous that the new 
parish church of Doncaster is sixteen feet, which is 
equivalent to a whole bay, longer than the old one, 
which they say looked not shorter but longer than 
this. The reason is that the roof, and consequently 
the tower, are each about twenty-three feet higher than 
the old ones, which is a much greater proportionate 
addition than the increase of the length by about 
a ninth. Consequently every limb of the church is 
too short. I tried in vain to get it lengthened before 
a bit of wall was built, but people naturally trusted 
to the architect and the fact that the length was 
already increased sixteen feet. The tower has since 
beoi much improved by rebuilding the pinnacles four 
feet lower than before, after they had got loose from 
bad building, the clerk of the works having got too 
fat to superintend the work at that height properly. 
If I had to do it again I would reduce the height of 
the whole building, besides making the nave of six 
bays of the same width as the old ones instead of five 
of the larger size which they are now. 

In the next best work of the same architect, Exeter 
College chapel, the same defect is still more conspi- 
cuous; but that was not so much his fault, because 
there was no room for greater length; but it ought 
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therefore not to have been so high and never would 
have been in old times. Buildings which are full of other 
faults are not worth noticing for this in particular, or I 
might cite them by dozens ; so I mention one that is 
better than usual. The group forming Lincoln's Inn 
Hall and Library is generally considered one of the best 
modem ones of its kind. The proportions of the Hall 
pretty well fixed themselves by precedents : but as soon 
as he got free from them, the architect, Mr. Hardwick, 
committed the usual blunder of making the Library 
much too short for its height and width ; and the Middle 
Temple one is worse. In 1872, as may be seen in Mr. 
Spilsbury's * Guide to Lincoln's Inn,' our Library was 
lengthened on a plan of mine for adding three bays to 
the original five, with some new rooms below, and the 
S.W. staircase turret. Though some persons were afraid 
of it at first it is now universally admitted to be the 
handsomest room of the kind in London, and not even 
surpassed by any College Library except Wren's inter- 
nally beautiful one at Trinity, which however is ugly 
enough outside, as nearly all his churches are except 
St. Paul's, though some of them are fine inside, even 
the ugliest of all, St. James's, Piccadilly. 

I have known churches improved acoustically as 
well as architecturally by being lengthened. When 
I am told that a church wants enlarging I always en- 
quire first whether it can be lengthened. Length was 
the special characteristic of our great English churches, 
which are admitted to look larger for their size than 
foreign ones, however much some people admire the 
greater height of those. Old St. Paul's was the longest 
church in the world, as you may see by the catalogue 
of large buildings at the end of the book. 

It is also of some consequence that increase 
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height gives no available increase of capacity, unless 
it is enough to add another story to a house ; and 
therefore it is the most unprofitable redundancy of 
dimensions. A spare space of floor capacity adds 
greatly to the internal effect of any large building. 
Of course. they should be high enough \ but what is 
high enough in. any given case is just one of the things 
which an eye for proportions will ascertain better 
without rules than with them. Unfortunately such 
eyes are very rare indeed; and some people almost 
seem to think that care about proportions is an ob- 
solete mistake, that the business of an architect is to 
design in whatever happens to be the fashionable way 
in any shape he likes,. and that all the beauty of 
architecture depends on sticking on plenty of orna- 
mentation, and spending plenty of money. I have 
often said from observation that the worst way to get 
a handsome building is to tell an architect that ^ ex- 
pense is no object ' ; while if you tell him that it is, 
and that he must trust to his proportions for effect, 
you may have a chance of getting good ones, unless 
of course he is incapable of producing them, and you 
are also. For that incapacity there is no remedy, though 
gross mistakes might be avoided oftener than they are 
by merely attending to the proportions usually followed 
in old buildings of the same kind* 

I say nothing particular about width as well as 
length, because in the case of single apartments under 
one roof, such as churches, halls and libraries, the width 
generally settles itself, as we may say, by various prac- 
tical considerations : except that wideness together with 
great height of course aggravates the usual deficiency 
in length. For that reason York Minster looks too 
low inside, though none is higher, and none except 
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Westminster comes near it. On the other hand, too 
great narrowness prevents your seeing the length, like 
Iboking down a gun barrel. The aisles of cathedrals 
do not look so long as the nave which is generally 
twice as wide. Here again it is impossible to lay down 
rules, for some of our cathedral naves are eight or nine 
times as long as their width, and yet do not look 
narrow, but then their width is absolutely and mani- 
festly great compared with ordinary churches. 

Moaotony and variety. — Another common modem 
fault, of the same family as the two last, is a morbid 
dread of what is called ^ monotony.' That is not quite 
the same as symmetry, which only involves a middle 
and some corresponding flanks, nor the same as 
lei^h, because there may be no successive bits of the 
whole length alike. The avoidance of * monotony of 
sky line' was the ground on which Barry advised the 
Leeds Corporation to add that frightful tower to their 
otherwise handsome Town Hall; not that he was re- 
sponsible, for the design. In the same neighbourhood 
I found them a few years ago adding a complicated 
arrangement of transepts to a church where there were 
none before. I asked what that was for, and I was told 
that it was thought so many windows of an ordinary 
nave and aisles, which would have been five or six, 
would look * monotonous.' I wondered if the architect 
knew the niunber of similar bays in most of the cathe- 
dral and monastic naves, sometimes twelve and fourteen: 
and also what he would have said to the great town hall 
of Ypres, with its tower in the middle and twenty-four 
two-light windows on each side of it, making a total 
length of 440 ft. (See Fergusson's Handbook.) 

It happened that soon afterwards I had to design a 
new church, St. Chad's, Headingley, within a mile of tba> 
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same place ; and so, partly for the purpose of illus- 
trating this monotony doctrine, and also because I 
thought it would look well, I made the clearstory 
with thirty-four equal lancet windows, viz. : twelve on 
each side and ten round the fivensided apse. When 
they were up just high enough to show, I was told that 
some people asked if I was crazy to build such a church. 
But I have since seen it almost copied in that respect 
and others ; as another of my churches has been still 
more literally ; and though I do not pretend to think 
it perfect, or to say that I should always build in that 
way, it is certainly in some cases particularly effective 
and pleasing. The repetition of members too niune- 
rous for the eye to count at a glance always gives an 
impression of considerable length, imless they are per- 
ceived to be individually small and insignificant; in 
which case the eye at once resents the imposture and 
sinks the whole thing into what I called a baby house* 
For that reason six bays in a nave are much more 
effective than five, for the eye counts five at a glance, 
by the middle one and two on each side of it, but does 
not count six so easily. The finest specimen of this 
abhorrence of monotony is the third edition of the 
design of the Law Courts, of December 1871, which in 
a length equal to York Minster has not fifty feet any- 
where of continuously uniform design, except the two 
comers of the central gable and grand entrance, if that 
can be called central which is twice as near one end 
as the other. But I do not defend the monotony of a 
vast number of similar windows all over a church, as at 
Salisbury ; it is exactly the reverse of the proper ar- 
rangement, where the details are all slightly varied, 
as in Decorated buildings. 

Another form of the same disease is putting church 
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towers in odd places, central in no direction ; which 
first makes the church shorter by the whole width of 
the tower, and secondly makes it appear to stand 
nowhere, as we may say, £rom nearly every point of 
view. Occasionally I know that it was done in old 
times, but so rarely that it was evidently an exception 
for some special local reasons, perhaps not discoverable 
now.. So also the modem Grothic practice of breaking 
up the roofs even of small houses, and a fortiori of 
large ones, into as many bits and gables of unequal 
heights and widths as possible, though the architects 
know very well that that increases the expense both of 
building and of keeping in repair, and so will augment 
the pleasures of the new Ecclesiastical Dilapidations 
Act, which the clergy have begun to discover was passed 
much more for the benefit of architects and ^ surveyors' 
(which are the same thing) than for theirs. 

The Dilapidations Act. — The two excuses for it were, 
first, that clergymen sometimes die insolvent, with their 
houses in bad repair ; which the Act will not prevent : 
and secondly, that new incumbents did not always spend 
their ^dilapidations' in repairs; which actually Was pro- 
vided for by an Act of 14 Eliz. that could easily have 
been enforced without a quantity of machinery which 
means fees to surveyors and ofiScials at every turn, and 
an obligation on new incumbents to spend whatever the 
diocesan ^dilapidator' (as they call him) orders, whether 
they receive anything or not from the predecessor's 
estate, and may leave all but five years' dilapidations 
unprovided for, and allows nobody to settle their own 
affairs with their predecessor or his executors, on the 
modem principle that nobody can do their own business 
as well as some kind of * governing body' can do it for 
them. According to a statement at the Church Congr< 
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in 187s, more money has already been paid by the dergy 
in fees than would have built some hundreds of parson- 
ages. The Act was got up by a few bishops who did 
not see the consequences, and a few astute and expe- 
rienced surveyors who did. It was condemned by a 
Parliamentary committee in 1877, ^^^ ^° ^^^ ^ 7®^* 

Mass. — ^I spoke in the first chapter of the insuffi^ 
ciency of mass, which we may call flimsiness, as a 
general defect of modem building. Where expense 
has to be considered at every point, on account of the 
enormously greater proportion of money which goes for 
beer and laziness than at any former period, one cannot 
blame people who must have houses for getting them 
built as they can. But this excuse will not serve for 
the general scantiness of materials which we constantly 
see combined with the most extravagant ornamenta- 
tion. The commonest form of it is building walls too 
thin. Large mansions, as auctioneers call them, are 
sometimes built no thicker than a decent cottage 
should be, of 14 in. walls ; and sometimes when a story 
is wanted to be added, even to a house of moderate 
height, it has to be of wood, because the walls would 
not otherwise carry it safely. Such houses too are hot 
in summer and cold in winter, and very likely to be 
damp besides. 

Oddities. — I just notice one more peculiarity of 
modem Gothic architecture ; and that is the disposition 
of some architects to invent apparent difficulties to show 
how cleverly they can get out of them ; which always 
ends in the thing looking like a blunder discovered too 
late ; and indeed they sometimes are, though the archi- 
tect will not confess it. All these qualities together, 
abhorrence of symmetry and of uniformity, which they 
call monotony, striving after height, carelessness or 
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ignorance about proportions, not only of the whole mass, 
but of the details in relation to the whole and to each 
other, extravagance of decoration with poverty of 
materials, insufiScient depth of shadows and wilful 
destruction of them, and the mistaking of mere queer- 
ness of construction for originality and genius, are the 
chief causes of the continually increasing absence from 
modem architecture of that essential quality called 
Bepose, which is as imdefinable and yet as manifest as 
the quality of being a gentleman. In fact it may be 
ako said that our architecture is continually becoming 
more vulgar, i.e. more pretentious and good for nothing, 
and more unlike all. old architecture in general cha- 
racter, whether it professes to imitate any old style or 
not. There is a constant increase in ' fussiness ' and 
what Mr. Fergusson somewhere calls Aflutter' about 
our buildings, and a disposition to overdo everything, 
as if the architect had never felt sure of his design, but 
was constantly adding something or other to make a 
show of variety or originality. I know that employers 
and amateurs are equally to blame for some of this, 
and are much too fond of wanting to introduce into 
their own building every * nice thing ' that they hav« 
seen somewhere else. But that is no excuse for archi- 
tects committing these abominations when they are left 
to their ovm devices, as they are nine times out of ten, 
not merely by the legal eflfect of their common form of 
contract, which I remarked on at p. 17, but because 
very few employers really want to interfere against 
their architect, whom they are generally too ready to 
think infallible until they find out their mistake too 
late. 
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CHAPTER III. 

HOUSE-BUILDING. — MASONRY. 

Position — Trees and Ivy — ^Aspect — General Flans — Hall with Lantern 
— Basements — Two and Three Stories — Principal Eooms — Specimen 
of a Plan — Carriage Portico — Stairs — Chimneys — Sizes of Booms — 
Windows — Bays or Oriels — Flat Arches — Concrete under Floors — 
Hollow Walls — Stone and Bricka— Finish — ^Mortar and Concrete. 

I PROPOSE now to offer some suggestions on various 
practical points in housebuilding (including some that 
are common to houses and other buildings) which are 
too often neglected. It would be a waste of time to 
repeat those which are generally attended to and in- 
serted in specifications, and on which I have nothing 
special to remark. And first, on one which is ^and has 
been in all ages astonishingly overlooked, in old times 
from, ignorance of science and the laws of nature, and 
in modem times £rom carelessness. 

Position of Houses. — It is a common and too true 
remark that the great majority of large houses are 
wrongly placed, either in position or in posture (to use 
a distinction of modem ecclesiastical law) or in both. 
In many cases it is impossible to guess what caused 
them to be placed as they are, when a few hundred 
yards, or a twist of the plan, would have given them a 
fine view, or a better aspect, or a high and dry site 
instead of a low and damp one. There is a story that 
one of the grandest houses in Shropshire was left to the 
architect to plant as well as to build, who put it, as they 



Wrong Positions of Houses. 109 

often do, to be looked at rather than looked from — 
looking north along a sunless valley in a large park 
with plenty of fine sites and large views ; and that the 
owner came to see it once after it had advanced too far 
to stop it, and was so disgusted that he never came 
again. Many others are made to look up hill instead 
of down ; or upon woods so near that the house seems 
fenced in ; or with inconvenient approaches when easy 
ones might have been got ; and in short as if nobody 
had condescended to spend five minutes in seriously 
considering where people are to spend their lives and a 
vast sum of money for the purpose. 

In old times the monks were under the impression 
that low places were warm and sheltered; whereas they 
are in fact the coldest and the hottest and the dampest, 
and the air in them the most stagnant and unhealthy 
even when there are no visible signs of damp. Flowers are 
earlier cut off by frost in valleys than in the hills, and 
the thermometer often falls much lower. I have just by 
accident read in * White's Selbome,' that in December 
1784 the thermometer fell to zero there in the valley, 
and that he sent up the hill expecting to hear that it 
was lower still, and was surprised to find it 17% and 
.from 10° to 18° higher generally through the frost. I 
remember hearing of the same difference between very 
high hills and a valley in Yorkshire at Christmas i860, 
when the thermometer was at zero in the valleys. The 
closeness and dampness and stagnation of the air in 
valleys speak for themselves. You often walk down a 
hill into a mist in summer evenings almost as sensibly 
as if it were a pond. Booms upstairs are notoriously 
drier and warmer at nights than ground-floor rooms, 
and you can keep the windows open hours later in the 
evening. Great plains are sometimes healthy, but tb^ 
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bottom of a valley is nearly always the worst place to 
build in, though it is true that from differjence of soil 
or other circumstances some valleys are healthier than 
some higher grounds. 

Wind. — ^Another mistake by no means yet exploded 
is that the north east is the direction in which houses 
want most protecting from wind. East winds are un- 
doubtedly odious — ^though valuable for a certain time ; 
but they are the least violent of all, and their qualities 
not such as are affected by mere screening, at least 
with reference to the side of a house, though it is 
different for a garden, which certainly should not slope 
to the north east. The highest winds and the wettest 
are the south west, and the south west side of a house 
is the most liable to damp from the wind blowing the 
rain against it. Accordingly that is the side on which 
protection by trees, not too near, is most important. 
I remember visiting a house so protected, after the 
greatest storm of wind I ever knew, and being told that 
they had hardly felt it. Even a low wall with a sloping 
top is said to throw the wind upwards so much as to 
protect gardens and other things behind it ; and a very 
open screen will break the force of the wind. 

Ivy and Trees. — Some years ago archdeacons used, 
to go about the world charging against ivy, as making 
churches and parsonages damp. I believe they have 
since learnt better : at any rate it is now well known 
that nothing tends so much to keep walls dry as ivy, 
especially west ones against which the rain beats 
hardest. I have heard of west rooms which never could 
be kept dry until they were covered with ivy. It is 
i).l80 cool in summer and warm in winter ; for trees, 
like animals, have a constant vital heat of their own, 
which is put in some scientific books at 55% and every- 
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body knows that they are sometimes killed by extreme 
cold like animals. But you must take care that ivy 
does not get into holes or cracks in your walls or it will 
split them to pieces in time. ^ 

It is remarkable that trees near a house produce just 
the contrary effect to ivy on it, and equally remarkable 
how stupid the owners of houses are upon this point, 
especially when they do not live there ; refusing to let 
trees be cut which only injure the house and its in- 
habitants by keeping it continually damp, sometimes 
dripping on the roof, and always keeping off the sun 
and air, besides exhaling damp in all damp weather. 
I see this also was noticed so long ago as in ' White's 
Selbome,' and the proper explanation of it given, viz. 
that trees condense or turn into water the moisture of 
the air which is otherwise insensible. He also says 
that they * perspire largely' (which is not quite so 
clear) and check evaporation, which is certain, so that 
the ground imder woods is nearly always moist : ^ no 
wonder therefore that they contribute so much to pools 
and streams ; ' and he might have added, that small 
streams and even rivers are gradually drying iip all 
over this coimtry and many others from the continual 
destruction of trees. 

But even this very mild piece of natural science is 
beyond the comprehension of no small number of 
owners of country houses to which the trees have 
become an absolute and dangerous nuisance, however 
ornamental they may be from a distance, if houses were 
made to look at, not to live in. Non-resident owners 
seem to have a kind of idiotic notion that it is making 
too great a concession to their tenants to let them give 
light and air and dryness to the house by cutting down 
a tree. People of that kind are beyond argument, if 
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they cannot see for themselves that they are injuring 
their own property under the fancy that they are pre- 
serving it, or keeping it picturesque, or secluded, or 
something or other which is of no value to them, who 
don't live there, and a nuisance to those who do. I 
remember a vicarage being built pleasantly near to a 
fine tree, as it was thought ; and then the owner found 
his study and the bedroom over it incurably damp and 
cold. I told him that he always would until he cut 
down the tree which ought to have been kept farther 
off; at last he gave in and cut it down, and then his 
rooms became comfortable. I staid several summers in 
another house where the library, which ought to be 
the warmest from its position, always wants a fire three 
or four weeks earlier than the corresponding east room, 
and papers in the library become damp and soft after 
a very little rain, from the very same cause of having 
been built too near some large trees on the south west. 
It is difficult to give any rule for distance, because it 
depends on the size of the trees, but no man can have 
any difficulty in finding out whether the house he lives 
in is affected by their proximity or not. In planting a 
house near trees, or trees near a house, too many people 
forget that the trees will grow, unless they are already 
dying, and that a large tree casts a very long shadow, 
and that a number of them shed a damp influence still 
farther. The owners of coimtry houses with lodges 
generally condemn their lodgekeepers to live in houses 
steeped in damp and often cut off from the sun by large 
trees overhanging them. 

Fogs. — Another curious common delusion on the 
part of the dwellers in houses in low and obviously 
damp situations is, that by some peculiar idiosyncracy 
of the air or providential interference, the fog never 
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reaches them, but always stops at some convenient 
boundary which they point out to you. But if they 
will go and stand just beyond that boundary in a fog, 
they will discover the equally curious fact that their 
house is then just within the fog : the explanation of 
which is that you can see a certain distance through 
an ordinary damp fog much as if there were none, but 
no farther. 

Aspect. — It is perfectly well known that an aspect 
mainly south is the best for the principal rooms, and in- 
deed for all rooms which are to be constantly inhabited. 
It is not the south aspect but the west that is the hottest 
at the only time of year when heat is ever disagree- 
able in this country. Hot weather does not last the 
greatest part of the year in England, as the builders of 
houses at watering places and many others seem to 
think, with their cold-admitting French windows down 
to the ground and over-windowing everywhere. When 
the sun is highest, as it is in the south and in summer, 
it does not reach nearly so far into a room as it does 
when lower in the west, or in winter ; and of course in 
the east too ; only the afternoon sun is much hotter and 
the heat more oppressive than in the morning. And 
therefore living rooms may look somewhat east of south. 
S.S.E. is quite enough ; or you may say, where the south 
endof acompass needlepoints, byreasonof the ^variation' 
which is now about 19° east of south and decreases 8' 
a year at present in England. If the best rooms look 
further east than that the bedrooms over them will have 
the sim blazing into them in the morning in a rather 
unpleasant way. For that reason a directly south as- 
pect is the best for bedrooms. A north one gets no sun 
at all, except a little very late and early in summer. 
East is too hot in the morning and west in the evening. 
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besides being cheerless in the morning. People are too 
apt when they go to choose a site to think of nothing 
but prospect, and of course a good one is important ; 
but in the long run aspect is of more consequence both 
to health and comfort, and we may add, economy of 
coals. The fireplace in south bedrooms should be so 
placed that the bed may be at the east side of the room 
to escape the morning sun. I have twice built north 
attics looking inwards into the well between roofs, in- 
stead of in the natural way outwards, in order to give 
them a south aspect, which is of more consequence 
than the view from bedroom windows, at any rate for 
attics. 

It is singular how few houses in London have an 
open south aspect, especially so as to see the sun in 
winter. First of all, the great majority of the residen- 
tial streets run north and south, and therefore the 
windows look east and west ; and even if a street runs 
east and west, the lower rooms of the houses on the 
north side of it never see the sun in winter by reason of 
the houses opposite. In fact, few houses except on the 
north sides of Squares and Parks, have a genuine south 
aspect. In considering when the sun will enter and leave 
any room you must take into the account, what is often 
forgotten, the thickness of the walls and the width of the 
windows. Suppose, for simplicity, that the thickness 
at the shutters = half the distance from the outside of 
one window jamb to the inside of the other ; that is 
equivalent to no less than 30° of the sun's azimuth or 
horizontal distance from the meridian. The sun will 
not enter such a window facing south till 9^ a.m. at 
midsununer in this latitude, and leaves it at 2^ p.m. 
At the equinoxes the sun will enter at 8.24 and leave at 
3*36. For he not only goes farther north, but is much 
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farther north at any given time of morning or evening 
in summer than in winter, and is only due E. and W. at 
6 at the equinoxes. At midsummer here he is east at 
7.20 A.M., and in the latitude of Bome at 8. At 8 in 
London at the equinoxes he is not 30° but only 24° 20' 
S. of E. For the same reason, of the thickness of the 
walls, the sun leaves an east room long before noon, es- 
pecially in the winter half of the year, viz. as early as 
ICX20 at the equinox if the window has the above pro- 
portions, and a little before 10 at Christmas : so that 
east and west windows really admit very little sun in 
winter, and none of the best, losing 4 hours of the mid- 
day sun. So we may say that a south window in a wall 
of good thickness admits twice as many hours of sun 
as an east or a west one at the equinoxes, and three 
times as much in winter, when it admits all the sun 
there is from simrise to simset.^ That proportion of 
the depth of the wall and shutter-cases being =s half 
the width of the window is rather above the average in 
modem houses, but that makes no great difference in 
these results. 

Then as to the aspect for particular rooms, as- 
suming the main front to be S.S.E., that is also de- 
cidedly the best aspect for the dining room, and 
west is the worst. Even N.E. will do for it if the 
house must stand diagonally to the cardinal points. 
East is by no means a bad aspect for the dining room, 
as you come down to a sunny room to break&st, and 
it wants no sun after that, imless the dining room is 
used also for a sitting room, at least in the morning. 
And it is convenient to have one east room to take 
refuge in in very hot weather: it is better than a 

* Yet I have seen an east and west aspect recommended for hos- 
pitals on the ground that it gets all the sunlight I 
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north one, for that gets N.W* sun in the afternoon. A 
library is no worse for having one west window, either 
in a bow or in one side^ provided it has also a south 
one. Smaller rooms^ if there are any, can hardly be 
allowed to affect the plan of the house, and may have 
any aspect, though they also can have none better 
than S.S.E., especially if they are to be used as con* 
stant sitting rooms, as a study or a lady's morning 
room. Some architects appear not to have discovered 
yet that west is a totally unfit aspect fof a kitchen. 
One tried to defend it to me by saying he had 
planned many such. 'Yes,^ I answered, ^and all the 
cooks in them are cursing you for it.' The kitchen 
should certainly be something on the north side of 
Jf.W.andS.E. 

General Plans. — It would be idle to suggest any 
particular kind of plan as the best for houses of any 
given size, considering the variety of circumstances 
which affect them. A good many will be found in 
Professor Kerr's book, from the largest mansions down 
to moderate parsonages. I shall only make a few re- 
marks on certain kinds of plans. Many old houses, 
and some new ones, are built in the form of an E9 
with or without the small projection in the middle, 
which is generally a porch where it exists, and is in 
itself harmless and often picturesque in old Elizabethan 
and Jacobean houses. Sometimes it is carried up into 
a tower, which also used to be picturesque, but now- 
a-days is very seldom so. 

Advanced wings however are by no means harm- 
less, but have nearly every possible fault. First, 
those parts of the house are at a most inconvenient 
distance from each other if they both contain rooms 
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generally or indeed ever used, for they can only com- 
municate through the middle and best part of the 
house. A friend of mine, whose architect thought fit 
to alter an old house for him by adding such wings, 
cannot get a cup of tea into, or a pail of slops out of 
the rooms in one of his new wings from or to the offices 
in the other without carrying it through the principal 
hall, and downstairs^ through the billiard room» So 
far as that goes it is the same whether the wings are 
advanced at right angles or extended in a line with 
the main house ; but advanced ones have these further 
disadvantages, that they enclose a sunless and therefore 
damp space or court if the opening is anyway but mainly 
south ; and they add nothing to the apparent size and 
grandeur of the house, compared with the effect of an 
equally extended front, while they have none of the 
advantage of compactness which you may get from a 
house with rooms all round a hall lighted by a lantern 
at the top. 

Hall with Lantern. — It is true that such a lantern 
requires consideration and care in construction, to pre- 
vent it being cold and hot, and noisy under rain, and to 
keep it watertight, and it appears to waste some space 
in the upper floor, which a hall of one story does not. 
But all those difficulties can be met. There must be 
some opening windows for ventilation, and they should 
be in the upright sides of the lantern, which however are 
better if not quite upright, but rather leaning inwards. 
When that is done the lantern ventilates the whole house 
better than anything, and a fire in the hall warms the 
whole house as much as is desirable. Those windows 
should turn on pivots near the top, and the simplest 
mode of working them is the best, viz. by a short lever 
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and a string. They will shut and keep close by their own 
weight, not being quite vertical. The top of the lan- 
tern should be of thick rough glass from J" to f thick* 
as it does not let the sun blaze in like smooth glass and 
does not sound so much under rain as thin glass, and is 
warmer and cooler. If the sides are high the top may 
be leaded, but if they are not high a lead top makes the 
lantern too dark for the hall to be pleasant, and in any 
case the light is best from the top. If there are no side 
windows of glass, the hall will be darkened in every 
snow, as it will lie on the top of the lantern till it is 
thawed off. 

But if lanterns are not carefully constructed they 
are liable to droop and then the rain settles in them 
and they fall into decay. The best way of carrying a 
long lantern over a hall is to put several beams boldly 
across, like the tiebeams of an open church roof of the 
tiebeam construction, which also has the advantage of 
holding the walls together instead of trying to push them 
out. House walls are seldom thick enough to carry a 
lantern on large brackets or hammer beams like church 
roofs. The only other strong construction is to carry 
long beams right through from the ceiling of the rooms 
on each side of the hall, strong enough to carry the 
lantern. But the other is the stronger way. Attempts 

* It is usual in plans and specifications to denote feet by ' and inches 
by ''for shortness, as there is no danger of their being confounded with 
minutes and seconds of a degree, and I shall often follow that course, 
though not always. They have another much less reasonable habit 
which is calculated to puzzle anyone reading a specification : thus, if 
you read—' Provide no. 3 grates for attics/ or ' no. 6 pegs in a closet,' 
these are not a peculiar kind of grates and pegs, so known to the trade, 
but it merely means 3 grates and 6 pegs. In like manner * commercial 
gents ' ivill not write a number in a letter without giving it you both in 
words and figures, and sometimes thus—* twenty-nine, say 29/ as if you 
could say anything else. 
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to do it by mere framing always end in drooping and 
fiEulure, unless the lantern comes very close to the walls, 
as if it were an independent roof; and even then it re- 
quires some contrivance to cany the pressure vertically 
down to the walls without objectionable leverage, which 
is sure to tell in time. 

Then as to wasting room in the upper floor, it must 
be remembered that the only wasted space is the area 
of the ^well' contained within the stairs and gallery, 
since there must be passages of some kind to the 
rooms, and the gallery may save a second wall to form 
that passage : so that unless the hall is very large, it 
does not follow that this is a wasteful plan as to either 
space or cost of building in a moderately large house, 
and it is certainly a very convenient one if the rooms are 
judiciously arranged round the hall, as it gives people 
the smallest possible distances to travel, like an army 
moving upon inside lines, as they call it. 

There is however one apparent difficulty in it, and 
indeed in any plan for putting the large rooms which 
require to be high in the same block with small rooms 
and offices, to which such height is of no use, viz.: that 
you must either waste that height or else have a 
generally awkward change of level in what is absurdly 
called the first floor, being really the second : i*e* it is 
awkward unless it can be managed in the way I shall 
describe presently. That led to the common plan in 
large houses of the last century of putting all the su- 
perior rooms, both day and bed rooms, in one block of 
two high stories, and all the inferior rooms in another 
block of either two or three lower stories ; so that you 
have what looks like two houses of different kinds stuck 
together, the inferior one being generally set back or 
otherwise concealed as much as possible, but often very 
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imperfectly, being sometimes as large and as high as 
the principal block. 

Basements. — Another conmion plan for the great 
houses in the Italian style of the last century was to put 
the ofSces in a low ground-floor story called the base- 
ment, with a gigantic external flight of steps to the 
front door and the hall and all the living rooms ; and 
the inferior bedrooms in a fourth story or attic. This 
was perhaps the strongest case of sacrificing convenience 
to what was called architectural taste that we have ever 
had. The grand external staircase, often ^of wide, 
provided for getting people well rained on between the 
house and their carriages, and so led to their using some 
obscure door and stairs in the basement for real business 
if they could, and leaving the other for show. It was 
also far more inconvenient inside than having the offices 
on the level of the living rooms, and gradually involved 
the addition of a kitchen outside in order to get suf- 
ficient height for it and to keep the smell of cooking 
out of the house. That plan is now completely aban- 
doned for country houses, where they have not the excuse 
of being confined to the smallest number of square feet 
bhat land speculators and builders will allow. The base- 
ment plan had however the advantage of lifting the 
living rooms out of the damp and into a better view. 
We now run into the opposite extreme of making our 
drawing room floors a continuation of the garden, and 
therefore just as damp as the old basements not actually 
sunk; and in one respect worse, for they had never 
windows down to the ground, which most architects 
give you now, and most ladies desire, with their usual 
contempt for the laws of nature. 

Two and Three Stories. — ^If you want to have some 
of the servants' rooms in the main house, without un- 
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necessary height, and high reception rooms, the best way 
is to make the back of the house of three stories and 
the front of two. I have done that both in a parsonage 
of ordinary size and in a much larger house, and yet 
both of them are symmetrical in front, though of course 
the front and back are different, and the ends un- 
symmetrical enough to please the most vigorous and 
rigorous G-othicist. If the ground suggests it, the 
Aground-floor back' may be a few steps lower than the 
front ; and in that case the front and back rooms may be 
on the level of the alternate landings of the stairs; which 
has the advantage of bringing the rooms near together. 
In a house with reception rooms 14 or 15 feet high, 
the stairs are best divided into three flights, and the 
approach to all the back ^ first floor' rooms may be 
at the second landing, 3 or 4 feet, {.e. 6 or 8 steps, 
below the front bedrooms. I have done this so that 
there are no odd steps off the regular stairs through 
the whole of a house 152 feet long inside. Odd steps 
in passages, or anywhere where they are not expected, 
are both inconvenient and dangerous. If a slight 
change of level cannot be avoided it is far better to 
make an easy slope, though no architect will ever do 
it voluntarily ; but accidents sometimes teach people to 
lay down a slope afterwards, when it is sure to be 
more clumsy and conspicuous. Such a slope as i in 20, 
or the height of a single step run off in 10 feet, is 
hardly perceptible, and not the least inconvenient* I 
knew a lady who died of an unexpected step in a house 
where she was visiting, and the stumbling of Lord 
Lyndhurst* over another in a public building led to the 
substitution of a slope which looks an ugly makeshift. 
The step was a mere architect's mistake originally. In 

♦ He •wanted to be an architect in his youth, when, like Wren, h*^ 
was a distinguished mathematicianf being second Wrangler^ 

G 
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some modem houses, without the excuse of suceessiye 
alterations which caused many of the inequalities in old 
houses, the architect seems to have aimed at making as 
many inequalities and surprises as possible in the level 
of rooms nominally on the same floor, as well as in the 
general plan and elevation and everything else, of which 
mode of building I expressed my opinion in the last 
chapter. 

Front Door. — ^It is now generally agreed that the 
principal entrance is better not in the principal front of 
the house, or that front which contains the best rooms, 
which should be left private, looking into the garden. 
The entrance may be on any of the other sides accord- 
ing to local circumstances. If the kitchen and dining 
room are at the east end of the house^ which they should 
be if possible, the entrance cannot well be between 
them, and therefore can only be either north or west, 
assuming the garden front to be south. In some cases 
however the entrance must be at the east and then you 
cannot have a back door from the dining room. Care 
should be taken to place the kitchen door so as not to 
invite the kitchen smells into the dining room or the 
rest of the house, but rather to send them the other 
way if possible : not that anything but great distance 
will keep them out if you will have a close ' range,' 
or any kind of ^ patent kitchener,' whatever theoretical 
ventilation it may profess to have. You should also 
remember to allow space enough near the back dining 
room door for a large shelf or table to put dishes on ; 
^.6. there must be more than a passage of the ordinary 
width ; and such a small thing as that — or almost any 
other — may affect the plan throughout. In grand 
houses there is generally a place called a ^serving 
room,' or closet, with hot shelves in it ; but I do not 
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mean to speak of houses of that class, which are al- 
ways left to architects to build as they choose. 

Sittiiig Booms. — In all classes of society, from duch- 
esses down to cottagers, there is a passion for keeping 
an uncomfortable ^ best parlour,' or by whatever grand 
name they may call it, for show or use on great occa- 
sions only, and another for common occupation, which 
is called by auctioneers the morning room, or some- 
times it is the library. Even where people are sensible 
enough to enjoy the daily use of their best room, the 
lady of the house generally wants another for her pri- 
vate use, unless the dining room is used for a sitting 
room as it usually is in moderate sized houses and 
sometimes in larger ones. At any rate it may be 
assumed that some kind of second drawing room will be 
wanted in any rather large house. It may or may not 
be made capable of being used as an enlargement of 
the principal room, as in most London houses. The 
gentleman of the intended house had better make up 
his mind whether he means to inhabit the library him- 
self^ or leave it for visitors ; and provide another room 
accordingly either for himself or them. 

There is also another reason for such a room. 
The late Mr. Hope Scott said to me when he was very 
ill, knowing that I was planning ..• house, ^ mind you 
make yourself a room where you can sleep without 
going upstairs : you may want it some day.' I have 
known several ' old men and heavy,' whose life would 
have been a burden to them if they had had to go up- 
stairs over high sitting rooms, even once a day. Besides 
all these it is convenient, and prevents litter in other 
parts of the house, to have a small room near the 
entrance, for which the polite name is the gun room, 
the scene of the celebrated untold joke about Hhe 

Q2 
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grouse in the gun-room' in Goldsmith's Play, *She 
stoops to conquer.' In more humble establishments 
they call it the ^ children's shoe room,' and mechanical 
gentlemen make it their shop. I never could under- 
stand the object of what is called a < breakfast room' 
besides the dining room, except on the principle of a 
large hole in the door for the cat and a small one for 
the kitten, which Newton is said to have proposed in 
one of his fits of absence. 

I am only speaking of rooms usually on the ground 
floor, which determine the plan of the main part of the 
house ; and therefore I omit the modem fancy for a 
special smoking room, because that is generally and 
best upstairs. And as architects or their employers 
nearly always think they must have a tower somewhere 
now-a-days, though for no other use generally, it may 
very welTbe so occupied. I have seen in one new house 
a hideous large tower containing the billiard room. Of 
course a clock tower has a use, but architects too often 
do their best to make them useless, building them 
without the smallest knowledge of or attention to the 
requisite conditions, as to the space requisite for the 
weights and pendulum, and sometimes even for the 
clock itself, apparently supposing that any little square 
elevation wide enotigh to paint a dial on is sufficient 
for a clock tower. I shall not repeat here what has 
been over and over again published in another book on 
that subject ; for if building people will not read one 
they will not the other. 

A billiard room need not form part of the ground 
plan of the main house, especially as it is now generally 
treated as a smoking room. It will probably often make 
the house too large, unless an unusual number of upper 
rooms are wanted. It is often built as an appendage, 
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upstairs, but it should be well cut ofiF from the bed- 
rooms. A billiard table in the hall is a nuisance, on 
account of the noise. Schoolrooms, which afterwards 
become ' the young ladies' room,' are generally upstairs, 
and therefore do not directly aflfect the plan. Never- 
theless the upper arrangements, and even the construc- 
tion of the roof, ought to be considered together with 
the ground plan, and amateur designers will sometimes 
find that their designs must be modified on account of 
some unforeseen difficulty in the roof; for which it is 
impossible tp lay down any rules ft priori^ beyond this, 
that no large piece of the bottom or < wall plate ' of the 
roof must be left without a solid wall to stand on. I 
shall have more to say about the roofs themselves after- 
wards. I only add here that where a house has a long 
passage down tl^e middle the walls of that passage may 
very well be carried up so as to hang a low-pitched 
roof upon them, and so save a great deal of trussing 
and beaming, which is otherwise necessary to prevent 
the outward thrust. It will be seen afterwards why I 
confine it to a low pitched roof — at any rate not a 
very high one. The wing of offices to a large house is 
often built with a passage down the middle, and this 
mode of construction is particularly convenient for 
attics half in the roof, which in that case is generally 
wanted to be low, so as not to reach the main roof of 
the house. 

I give the following specimen of the plan of a house 
with all the five living and best bed rooms looking 
S.S.E., or about magnetic south, with a central hall and 
lantern, and three stories at the back and two in front 
under an uniform roof all round, with some of the 
offices in a lower wing constructed as just now described. 
I do not propound it as the best plan for all circum- 
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fitances, or according to some tastes, even for the actual 
circumstances of that house. But it combines as many 
conveniences or desiderata as could be combined in a 
house of that size, and with the entrance necessarily at 
the west. It was tempting to try to dispense with the 
wing altogether, but it would have wasted room instead 
of saving it, besides other evils. The length of the 
hall and of the whole house might be reduced 1 5' by 
omitting one of the small rooms behind and another in 
front, all the way up, making five altogether, and of 
course the general dimensions might be reduced a little 
also, so as to make the ground covered by the main 
house about 5000 sq. ft., instead of nearly 7000, in 
which case it would hardly be called a large one. 

Again the plan may be varied by putting bays at 
the south end of the dining room and library instead 
of the drawing room (but not to all three) and making 
that a long room with three windows in front, and then 
the fire place must be at the long side opposite the 
windows, unless you wish to spoil the room and make it 
like a common London drawing room ; for a long room 
with the fire at the end is practically little better than 
a square room of the same width. And you may have 
a narrow passage to a garden door in the south front, 
instead of the one out of the dining room and the door 
window in the drawing room. All these variations are 
consistent with the principle of this plan, and some 
persons may like one and some another. 

You may be puzzled with the peculiar shape of 
kitchen and ask why it did not simply include the 
larder beside it and not project southward as it does, 
making that angle in the passage, and the kitchen an 
odd shape. The object was to get the door looking 
eastward towards the wing, and not southward^ and so 
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to keep kitchen smells out of the house, while the 
kitchen itself is as near as it can be to the dining; 
room, and also to the servants' hall. When the wind 
is west kitchen smells will blow away from the house, 
and the east wind cannot blow them into the house, 
but up the chimney and ventilator. If you observe the 
shelf behind the dining room wall opposite the kitchen, 
you will see how so small a thing as that may afifect the 
whole plan. Also you see the back passage leads to the 
front door and library, so that servants need only cross 
the hall to come to the drawing room and the two small 
adjacent rooms, through the door under the stairs, and 
the distance from the pantry is only a few yards. The 
billiard room is over the kitchen and larder, except the 
projecting piece of kitchen where there is an arch in a 
14 inch wall, carrying solid wall above. A cast iron 
tank 25^ X 6' X f^ therefore holding 6560 gallons, lies 
over that part of the upper passage, leaving a good 
headway under, though it is all below the roof spouts. 
This is possible from there being three stories in that 
part of the house. There is another similar tank at 
the west end of the same passage, or rather beyond it, 
over the western W.G. There is a small hard water 
cistern in the N.E. small room of the wing, where are 
the steps into the clockroom. 

The clock tower becomes hexagonal above the wing 
roof, so as to present one £ace to the dining room and 
the dressing room over it and to the front garden, and 
another to the kitchen-garden and stables behind the 
house. No more dials were wanted. There is a short 
spire above. The attic windows both in house and wing 
are dormers. Those of the house look southward over the 
lantern, the passage having the northern windows, that 
the rooms may have the sun. The partition of course 

G3 
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is wood, as there is no wall under it. The men's bed- 
rooms are in the wing, which has a staircase from the 
garden door ; and you observe a kind of private stair- 
case to the bedroom and dressing room (B, D) of the 
master and mistress, so that the servants may go there 
without coming into the front gallery and stairs. This 
curtails the dressing room a little, but leaves it quite 
large enough, i6 x i&. The W.G. in it has an external 
window, which is essential, and there is just room for 
it over the wing roof; and that small matter also re- 
quired some scheming and a little shifting of the whole 
wing northward. There is a luggage door close to the 
back stairs, which is now common and very useful to 
avoid knocking the best walls with those huge arks of 
ladies' dresses for a three days visit, and the loading of 
carriages. at the front door. I should mention that 
both the kitchen and the billiard room are higher than 
the other back rooms, but not too high to prevent there 
being a large attic over the billiard room, which may 
be a children's play room if it is wanted, where un- 
limited noise may be made. 

The drawing room bay of five windows is not carried 
up because it would make an awkward shape to divide 
into a bedroom and dressing room. The wall is carried 
by a tubular iron beam, so as to leave a fiat ceiling un- 
derneath. The front door is set back to leave a porch, 
with a tall open doorway, instead of a projecting porch 
outside. There are cellars, and some small rooms 
with windows under the wing, which covers 2080 
square feet ; and as the ground falls in that direction, 
there is a sliding entrance for casks under the clock; 
tower straight into the middle passage. Those windows 
look up a bank in the ground, like that of Stone 
Buildings, Lincoln's Inn, not into a narrow enclosed 



porch to drive under. 131 

area as usual. The other windows looking into the 
garden have the lower panes of fluted glass and the sill 
too high to see over sitting. The lower windows of 
the front rooms of the house are all 10' high and the 
sills 3^ above the floor, except that the eastern one of 
the drawing room bay has a dwarf door under it, with a 
few steps into the garden. 

Carriage Forohes. — ^Not only are the grand external 
-flights of steps of the last century, with a basement floor 
of low rooms, abandoned, but instead of haying to moimt 
in the wet, we have sometimes now porticoes and porches 
for carriages to drive imder. They are called porticoes 
in the Italian style and porches in Gothic ; at least that 
is the only difference that I know. The once fashion- 
able form of a portico as high as the house, in imitation 
of a Grreek temple, has at last been perceived to be the 
worst possible form of it, as it is too high to prevent 
rain from blowing in and the platform is in a constant 
slop in rain ; and it darkens the room over the hall. 
Accordingly lower ones of the height of one story are 
now generally used, and are convenient enough when 
the approach is straight and easy. But they too are apt 
to darken the hall unless it has windows beyond the' 
portico. Of all abominations in window-planning, hall 
windows down to the ground are the worst I have seen, 
both in appearance outside and for lighting and general 
effect inside. These porticoes require some care in con- 
struction, if they are in the Classical style, with a pre- 
tence of single stones forming lintels long enough for 
carriages to drive under, which must be at least 8 ft. 
clear. No such stones are to be got, and therefore 
they must really depend on iron beams inserted some- 
how to carry them. 

I did indeed know one case where a London archi« 



132 A very successful Carriage Parch. 

tect thought he had overcome that difficulty by dove- 
tailing the stones endways. I happened to visit the 
place just before this portico was finished, and when I 
learnt how it was done I said, ^then there will be a 
pretty smash there some day.' The very day the props 
were removed the whole thing fell and killed one of the 
men I had been talking to. I see by the newspaper 
report of it, which I kept, that that conversation was 
mentioned at the inquest (which I should have gone to 
if I had known in time), but nevertheless an intelligent 
coroner and jury found a verdict of * accidental death.' 
The architect, by way of putting a good face on the 
matter, called on the contractor to rebuild it; but 
luckily he had before protested against it to the em- 
ployer, who had the sense to stop the repetition of it. 
I have seen smaller porticoes in London houses built of 
bricks, without either a bar of iron or any kind of sup- 
port except from the cement, which may either stand 
or crack as it may happen. Large external cornices 
built in the same way may almost be said to be chroni- 
cally falling. G-othic porches built with arches and 
real vaulting are of course safe against this calamity, 
provided they are sufficiently buttressed at the comers, 
and do not look disposed to burst for want of it, like 
the Albert memorial in Hyde Park. But in these days 
of iron and glass surely the best way is to make a pro* 
jecting glass roof wide enough to cover a carriage at 
the front door (allowing for a step outside) which will 
neither darken the hall nor have pillars to drive against. 
Such things are certainly difficult to make handsome, 
but I suppose architects will not avow themselves in- 
capable of doing so. 

Stairs. — ^Passing from external to internal stairs, it 
is wonderful how often one hears the old joke realized 
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as a fact, that the architect has forgotten the staircase. 
I have myself known it forgotten in a church tower, and 
what made it more curious was that it was a case of re- 
storation. The plans showed an old staircase removed, 
and no new one ; and I have heard of several other cases 
both by amateur and professional architects, and so thexe 
must be many more, as I cannot know them all. I do 
not mean houses actually finished without them, but the 
stairs forgotten till so late that they had to be added in 
any makeshift way that remained possible. Some people 
have a notion that two successive flights of steps should 
not be put against the same wall in a long hall, and I 
was told they would not look well. The notion is ab- 
surd, and such a staircase may be and is now admitted 
to be very handsome. The first flight should always be 
the longest, and looks better closed in under the steps ; 
and the second also if they are on the same wall. This 
makes convenient places for closets, which may open 
either in front or on the other side of the wall, and also 
a good place for a door under the landing to a back pas- 
sage, as the door will be a good deal screened. I need 
hardly say that a large staircase should turn its face 
and not its back to the entrance, unless there is some 
strong reason for turning it the other way. 

Winding stairs, even of the grandest sweep, and all 
the more so if they have a narrow * well,' are both un- 
comfortable and dangerous, though sometimes inevitable. 
And they are generally made worse by having no rail on 
the outside, where the steps are widest and easiest. The 
consequence is that people taking hold of the rail are 
driven to the narrow end of the steps, wHich is prac- 
tically much steeper than the other end, or than the 
middle ; and so those grand looking stairs are no easier 
than a common back staircase with the narrowest 
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possible tread. I was struck with that in one of the 
largest Carlton (hardens houses, and it is conspicuous 
in the much lauded 'geometrical staircase' of St. Paul's; 
which is merely an enlargement of the common old cork- 
screw staircase with the solid newel omitted. I have 
known a great architect actually begin to change a large 
external staircase 9 feet wide, which had been de- 
signed with straight flights and a square landing, into 
a winding one. The nustake was luckily perceived in 
time and stopped. The practical effect on the steepness, 
especially with such great width, and therefore great dif- 
ference between the ends of the steps, had never occurred 
to him. Besides all that, it looked much worse, as we 
could judge from the temporary wooden steps that had 
been made. In all widish staircases it is better to put 
a rail on both sides, so that there may be one ready for 
either hand, or for people passing, and also to keep 
their hands off the wall. The G-othic builders usually 
cut a handrail in the wall roimd any corkscrew staircase 
of considerable size. I put one in the new library stair- 
case at Lincoln's Inn. 

About the most ingenious thing in handrails that 
was ever done has left traces of itself behind in some 
small bits of stone which you may see inserted at a hand- 
rail level down the side walls at the Duke of York's 
colunm. About 30 years ago some prudent or infirm 
person persuaded a First Commissioner of Works to 
give the public the benefit of a rail there, which is cer- 
tainly much wanted. So he set some architect to work, 
who erected a huge cast iron rail thicker than an ordi- 
nary wooden one, and carried it out a good way from the 
wall to make it look more imposing. Of course it was 
forthwith appropriated by the boys of London for sliding 
down, and was so continually occupied by them that it 
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became a nuisance instead of a help to the infirm or 
cautious people who wanted a banister, and then it was 
removed, the intellect of H. M. Board of Works being 
unequal to the problem of making a rail too small and 
too close to the wall for sliding down, which would also 
have been easier to handle. 

It is well known, but often neglected because it re- 
quires a little more stone, that a flight of stone steps 
standing out from a wall ought to be stepped or notched 
into each other, and not merely the lower edge of one 
laid on the top of the other. In the former way they 
make a kind of arch, having a horizontal thrust as well 
as vertical support ; in the latter case they have none, 
and depend entirely on the strength of each step at its 
junction with the wall, and if one cracks they are all 
sure to go, as in the famous accident which ruined 
the old Polytechnic CSompany, the steps of a staircase 
having been improperly weakened by cutting out pieces 
at the top to insert new treads. 

The easiest slope of a staircase for the average 
of human legs is a rise of &' with a tread of 12, 
measured (remember) on the square, or exclusive of the 
* nosing' or projection of the top of the tread. For 
back stairs f by oj' does very well, or even 7 by 8. 
They are often steeper, but such steps are felt to be 
very steep; f is the highest riser that is not too 
steep for people of average height, whatever the tread 
may be : anything under &' is disagreeably low to most 
people, and is felt to multiply steps unnecessarily; 
7 X 7 is better than 6x6 where you must have a very 
steep slope, for want of length. 

Banisters are generally too low to be either safe or 
comfortable ; except for very short persons, and of course 
higher ones are not dangerous nor even inconvenient 



136 Proper form of Handrails. 

for them. Accidents axe not uncommon from people 
falling over banisters; but architects go on all the 
same with their stereotyped height of about 3 ft. from 
the middle or even the back of the step, whereas it 
should be 3 ft. 3 in. from the nosing or front of the 
step to the top of the rail vertically. Another ab- 
surdity is making the handrail in grand staircases so 
large and of such a shape that no hand can grasp it. 
If you want a large rail for appearance it should be of 
this kind of section, with a ^ roll ' or cylinder at the top 
not more than 2 in. thick, and any ornamental shape 
you like below. The G-othic builders knew 
that and made their handrails so ; but the 
Eenaissance people, who thought more of 
show than use, introduced those wide-topped 
monstrosities which seem made for boys to 
slide down rather than for anybody to 
Fio. 8. handle. I had a marble roll of this kind 
put on the top of a thick stone balustrade to the Don- 
caster pulpit, which looks very well. 

Again one sometimes sees in new houses the banis- 
ters covered on the inside with muslin. The first time 
I saw it I asked what that was for. ' Because the spikes 
catch the ladies' dresses.' For with their usual regard 
for convenience and duration our architects have taken 
to make all sorts of spiky wrought iron ornaments 
sprout from the banisters, costing three times as much 
money as plain cast iron ones and doing all this mis- 
chief. I saw some, too late to stop them, actually 
introduced into the new staircases at Lincoln's Inn, to 
tear the lawyers' gowns, and afford amusement to brief- 
less young clerks in kicking them to. pieces. All this 
comes from that foolish aiming at an appearance of 
originality which does more harm than the undisguised 
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copying of stereotyped forms up to thirty years ago, and 
from the modem architect's idea that nothing should be 
left plain which he can find an excuse for making com- 
plicated in design. The iron rails of stone staircases in 
large houses used to be as plain as possible, without 
even any bases appearing to rest upon the steps, which 
strengthen the balustrade very much, or any kind of 
capitals at the top. This was an extreme the other 
way ; but if you look at any book of iron patterns now 
you will see that they run into mere extravagance 
without any rational idea of combining ornament and 
strength. The favourite pattern seems to be that 
which may be called the foliated tuning fork, of which 
there are many varieties. Wooden banisters are easier 
to make handsome than iron ones, but they are only 
suitable for wooden stairs. The best form for iron ones 
is a tapered stem, the lowest of each pair 3' high, with 
some ornamental rings on it, and spreading out into an 
octagonal foot about 3'' wide, with a dovetailed fang 
leaded into the stone through a hole in one side of the 
foot. The top is also spread in two directions for screws 
into the wooden handrail, without the foolish thin iron 
one under it which is generally used. 

Chimneys in rooms with more than one external wall 
may either be in one of those walls (assuming another 
to be occupied by windows) or between that and an 
adjacent room ; and both plans have such advantages 
that the question is not to be dismissed in either of the 
two usual summary ways — Gothic people saying that 
chinmeys are always more picturesque and < Gothic ' on 
the outside,and others saying with equal truth that they 
make the house warmer in the inside, and generally 
also suit the roof better. There is another point which 
is often overlooked — or rather two, in favour of the 
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ontfiide, which I do not say are conclusive, but material. 
In our modem inside walls, which are never more than 
18'' thick, and seldom more than 13 J (called 14), and 
generally 9, the chinmey involves a chimney-breast, 
projecting more or less according to the thickness of 
the wall ; and that both practically narrows the room 
and makes it less handsome than the flush or flat walls 
of all good rooms in large houses of the best period 
of building after the great open hearths of the middle 
ages. A chinmey in the outer wall has its projection 
(if any) in the garden, and so avoids both of those 
defects. When it is so however, you must take care 
to have at least 9^^ of outside brickwork behind the 
flue, or the heat will be spent in warming the garden at 
the expense of the room. The large chimneys of me- 
disBval houses were generally in the outside walls 
whenever they could be. At the same time it is de- 
sirable to avoid multiplying chimney stacks, and you 
should consider the probable arrangement of the room 
and furniture; indeed that should always be done, or you 
will run the risk of having no comfortable places eitiier 
to sit or sleep in, and may find your wife's piano occupy- 
ing the middle of the drawing-room because there is no 
side where it can stand. In libraries the recesses by 
the side of the chimney-breast are convenient for book- 
cases, which practically make a flush chimney-breast; 
and in bed rooms, for closets and other furniture. 

Therefore this question has to be settled on the 
balance of advantages in each case by itself. Where a 
large and handsome room, except perhaps a Ubrary, has 
an inferior one next to it, the common chinmey-breast 
should certainly be in the inferior room, or in the hall, 
if there is one on that side. The least depth required 
for a chinmey is 2^ bricks, or what is called 22f\ i.«. 
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I 9'' for the chimney, q[' for the back and 4J" for the 
front; and that small thickness of front (as a very 
experienced builder, Mr. Longmire, reminds me) has 
caused many fires. One often reads how a fire was 
first seen at the skirting board. The wooden plugs to 
which it is nailed have been driven into the fronts of 
chimney flues and have been gradually turned into 
charcoal and at last ignited, just as beams do which 
have been carelessly let into chimneys. I have felt the 
back of a /^^' chimney in the next room very hot, and 
seen ivy on the wall burnt brown when the grate back 
had been a good deal burnt away. You should take 
care that no plugs are driven into flues. Unless your 
builder is a very good one this has to depend on the 
clerk of the works, for no architect can look after it 
himself. J shall speak of grates afterwards. 

I do not profess to have any nostrum for curing 
smfioky chi/mneys, and I need not enlarge on what is 
well-known, viz. the inexpediency of having chimneys 
overtopped by roofs, or walls. M. Viollet le Duq says 
that the most certain cure is a bifurcated chimney pot, 
though it may be very ugly, because the wind is sure 
not to blow down both pipes at once ; which seems pro- 
bable at any rate, and I have had a chimney so cured. 
Revolving cowls, he rightly says, are a delusion, and 
they are also a nuisance from the noise they make. He 
advocates another thing, which is right in one sense 
thought doubtful in another, viz. bringing in fresh air 
to the fire through a pipe &om the outside. A draught 
from somewhere is essential to the burning of a fire, 
and I have heard of doors and windows being so well 
made that the fire would not bum when they were 
shut. But you must remember that human beings re- 
quire &esh air no less than fires, and eveiy person wants 
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nearly 4 cubic feet of it every minute. And it is more 
important to give them the first use of it, by letting it 
come in the old vulgar way through openings under or 
above the doors and windows, than to seal them up as 
close as possible and give all the fresh air to the fire 
from a pipe; or by a pipe rising in the room over 
people's heads, which I have no doubt is the best 
plan, though rather ugly. I remember reading of the 
monkeys in the zoological gardens dying unaccountably 
till somebody observed that all the ventilation was 
near the floor, and consequently all the vitiated, warm, 
and therefore light air remained unpurified above. 
But fresh cool air admitted above necessarily &l]s and 
diffuses itself all over the room. Yet how few people 
recognise the value of opening their windows at the 
top, and especially in bedrooms, because it is a little 
more trouble, unless they have a pulley and a rope on 
purpose, which they think ugly. Another plan that 
sometimes succeeds with smoky chinmeys is to put 
an iron cap over the fire with only a smallish hole 
for the smoke, which keeps out conflicting currents 
of air. 

The accidental bad fitting of the old window case- 
ments and doors, and of new ones too in cottages and 
small rooms, saves many more people from being des- 
troyed by their dislike of open windows. The female 
mind generally seems to have a special enmity to air and 
light, and considers the preservation of the colours of 
carpets and curtains of more consequence than health or 
eyes ; and housekeepers and housemaids are taught to 
think it elegant and fashionable to keep all the blinds 
drawn half way down the windows or muslin curtains 
all over them ; just as cooks make half their dishes to 
look at, or according to their notions of what is feishion- 
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^ able or vulgar, the vulgarity being generally what most 
people like to eat and the attempt to avoid it being the 
essence of vulgarity. 

Fireplaces ought always to be in the long and not 
the short side of a room, if possible, though in the stereo- 
typed London drawing room they are nearly always at 
the end, for constructional reasons not easy to avoid. 
A room is practically larger, ^.6. more of it is pleasantly 
usable, with the fire in the side, and it also looks better 
to have the fire opposite the windows, which manifestly 
should be in a long side if possible. It is not so easy 
to determine where the fireplace should be in a room 
with a large bay in the long side, making the dimensions 
both ways much the same and the total depth much 
over 20 feet. Even that certainly looks handsomer 
with the fire opposite the bay ; and if there is another 
outside wall and a single window in the end, that is the 
best of all arrangements, provided the room is large 
and not overwindowed, as too many are now, and yet 
not pleasantly lighted, because the windows reach the 
floor instead of the ceiling nearly. But when there 
is no such end window, the room would be too dark 
near the fire if it is opposite the bay windows, and it 
is better in a side adjacent to the bay. Thereby you 
have a good place for writing and reading near both 
the fire and the light, and the general arrangement 
of the room is more comfortable. 

Windows near a fire are a mistake, because there 
is always a cold draught both through the window and 
from the continually cooled glass, (which is often con- 
founded with a draught through) so that you cannot 
sit there when you most want to sit near the fire. A 
fireplace under a window is a mere whinisicality : It 
looks pretty for a few minutes, but is in every way 
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inconvenient and unpleasant. I will speak of grates 
afterwards: at present we are only considering the 
general plan of a house. A door near the fire is in- 
convenient, as it destroys one comfortable place to sit ; 
but in a long room it is admissible, if it can be a 
good way from the fire, though on that side of the 
room. In small rooms a comer fireplace, in one of 
the comers opposite the window, is by no means in- 
convenient, especially in a dressing room, and far better 
than narrowing a small room by a chimney breast. 
It also has the advantage in an upper room, where 
there happens to be no other ohinmey under it, of re- 
quiring no * corbelling out' or * oversailing ' to carry 
it, which is top-heavy and unsafe on a thin wall. Let 
no one be persuaded by his architect into having that 
instead of a chimney in the comer, whatever he may 
tell you about difficulties in the roof; which are prac- 
tically nothing in comparison. It is true that roofi 
must be considered in various arrangements all through 
the house, and I can give no rule for measuring the 
reality or non-reality of objections on that ground. 
But any man with some mechanical knowledge will 
be able to judge of them for himself if he will take 
the trouble ; and if he will not he may expect much 
worse evils than that in his house. 

Doors, except in very large rooms, should never be 
in the middle, as they leave too little space on each 
side of the door for furniture and generally make the 
room altogether imcomfortable. On the other hand 
they are sometimes too much in a comer, so that you 
feel as if you had to squeeze into the room past the 
door, and the room does not look so well on entering 
as if the door i« a moderate distance from the comer. 
I have seen a handsome dining room quite spoilt by 
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moving the door from the end into a corner of the long 
side. But when the fire is in that side it is difficult to 
avoid it and to retain room to sit between the fire and 
the door, unless the room is long. Doors should open 
80 as not to show the whole room when they are ajar^ 
though it is sometimes necessary to vary this. 

Size of Booms. — The commonest of all sizes for the 
principal rooms in moderately large houses, of the class 
of good rectories for example, is 24^ x i8^ and in some- 
what larger houses 27 x 20. And that is certainly a 
better proportion than 3 to 2, except for a dining 
room; though it does not follow that 24x18 is not 
better for that than any other proportion which gives 
the same area of' 432 sq. feet, because a dining room 
narrower than 17' is inconvenient ; and if it is shorter 
than 24 the loss of length is not compensated by the 
increased width. Anything beyond 20 feet in width 
from the fire at the side of a long dining room is use- 
less, and only tends to magnificence. A dining room or 
drawing room 22 x 33 or more may be called a grand 
one, if proportionately high, ^•6. about 1 5 feet. Q-reater 
height than that only makes the room look smaller, and 
is of no advantage whatever and makes going up stairs 
liarder work. 

Libraries are of all sorts of shapes, very large ones 
being almost necessarily long, and sometimes very 
narrow. In fact from its nature a large library ought 
to be a very long room, as great width cannot be usefully 
occupied, or lighted \mless it is a good independent 
room, like some public libraries, lighted on both sides. 
They also in old times always had the windows at a 
considerable height, with the book cases under them ; 
and much the best light that is, when you do not want 
to look out of the windows. The smaller rooms of a 
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house must in some measure take their chanee, as the 
walls and height are determined by the large ones* 
Though the word < large ' is almost as indefinite when 
applied to a house as to a stone, we may say that for a 
large house short of a very grand one, the drawing room 
will contain from about 600 to 750 square feet, the 
dining room 600 to 660, and the library, considered as 
a study and not a great collection of bookSj| 5CX) to 560 ; 
but as I said, it may be much more. It should be re- 
membered that high book cases against library walls 
diminish its size very sensibly, even if they are only &^ 
deep^ which is enough for the upper shelves ; and 
those should always be less than the lower ones, so as 
to leave a shelf to put a candle or odd books upon, about 
3 ft. from the floor. Low book cases holding only 
2 or 3 rows of books have not that effect of making 
the room look smaller, and they form a sort of table 
on their top, which is very convenient for use, or 
suitable for carrying what people call ornaments. 

A room containing less than 225 feet, or 15^ square, 
is too small to sit in for any considerable time and 
not fit for any sitting room or bed room in what 
would be called a good house. A billiard room is 
considered to require not less either way than 24X 18^ 
and a good kitchen for a moderately large house about 
the same, or say 4CX) square feet clear of the fireplaces. 

So many persons confess that they have just 
spoiled their houses by making the rooms a foot too 
small one way or both, though it saved very little in 
the cost, that these figures may be useful. Others 
discover when it is too late that they have made the 
offices or servants' rooms too small for the house, and 
occasionally the other way, when they have to rebuild 
old offices on a larger scale. The size of a servants' hall 
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again depends very much upon the hafaits of the bouse as 
to receiving company, and its distance from a town. It 
need not be more than 1 5 or 16 feet wide, but it is prudent 
to make it from 20 to 24 long in a somewhat large house, 
and in very large country houses it must be more. In 
small ones the servants often prefer dining in the kitchen, 
and the small servants' hall (if there is one) is used for 
other purposes, such as brushing clothes, &c« 

In any house above quite a small one care should be 
taken to make room for some kind of shelf or table out- 
side the dining room deep enough to put dishes on; 
though it need not be more than about 20'^ ; otherwise 
the dishes and covers are put down on the floor and 
kicked. A dining room of good size should, of course, 
have a back door, except when it would come too near 
the house door, back or front. I made at St. Alban's 
rectory a hatch or window nearly opposite the kitchen 
door, with double shutters over a wide shelf in a recess 
by the side-board. Both shutters therefore need not 
be open at once, and one servant in the room, with a 
kitchen maid, can do all the serving. The room is 
17^x26^ into the bay looking south. Drawing room 
1 7 J' X 28' into its bay (W.) with a south window also in 
the long side^ Study (W.) 17' x 15 J'. Kitchen (N.) 
19' X 17'. The house covers 60' x 49', besides the bays 
and some other appendages, and a < parish room ' 24^ x 
1 5^ with a door near the study. There is a back stair 
from the scullery, with closet under it and space for 
a bath in the room over it : 7 bed rooms and a large 
light linen closet, and 7 attics. Hollow walls 2\" thick. 

Windows. — There are various points connected with 
what some people call the 'fenestration' of a house, 
which I should advise any one who is building to attend 
to for himself. First, as to their position in the room. 

H 
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They are obviously better in the side than the end, 
wherever there is much diflference between them. But 
this ought not to prevail over the value of a good as- 
pect or prospect, especially the former. Some persons 
appear to have a prejudice against cross lights, which is 
quite unfounded, provided you take care not to over- 
window the room thereby, which is too often done ; and 
in that way you can sometimes get the advantage of a 
south window or a good view besides the general light- 
ing being in the side which is otherwise best. In some 
such cases it is better to have the chief lighting at the 
end, with a single window at the side, opposite the fire, 
as where the end looks south or over a good view, but 
the room is too long to be well lighted from the end 
only. But whenever a room is chiefly lighted from the 
end, and a fortiori from the side, it is essential to 
the good and pleasant lighting of the room to have 
one .window in the middle. As the end of a room is 
seldom wide enough for three distinct windows, where 
one is not sufficient the right way is to have a three- 
light window, composed of one of ordinary width and two 
narrow ones beside it, or all combined into a very wide 
one of whatever kind may suit the style of the house. 
The eflfect of a dark piece of wall, in the middle of the 
side where you look out is always disagreeable. I have 
seen good rooms quite spoilt thereby. Somehow or other, 
wherever you sit you feel always looking at the wall in- 
stead of the window, and the light does not fall on the 
table in the middle. 

Bow or Bay Windows. — So far as there is any dif- 
ference between these terms, I suppose a ' bow ' means 
a rounded bay, and a ^ bay ' a polygonal bow, or what is 
called in Crothic building an ^ oriel.' Bound ones have 
very rightly gone out of fashion. For it is impossible 
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to "build them strongly and so as not to crack, or at any 
rate not to be always trying to crack, unless they are 
very thick and built of large through stones. In church 
apses with only narrow lancet windows they may stand, 
if the walls are pretty thick. But those also should be 
always tied with plenty of hoop iron. Moreover all the 
woodwork is more difficult and expensive to make and 
keep in good condition, and the glass of the windows 
awkward to manage. If it is straight there must be a 
disagreement with the circle of the bow somewhere. An 
attempt to make the whole window on the curve is worse, 
and it is not easy to get a window mended. On every 
account therefore round bows are to be eschewed. 

There are no such objections to polygonal ones. The 
commonest of all, and in most cases the best, consists of 
three sides of an octagon with angles of 1 3 5^ In that case 
eachside is '414 of the square width of the octagon, and 
the depth of the bay -293, and the area 707 x "293 or just 
over one fifth of the square containing the octagon. 
Thus if such a bay is 20^ wide its area is 82 square feet. 
But this kind of bay, when beyond 20 feet wide inside, 
makes the windows and the sides of the bay look too 
large and sprawling; or else they are not enough to 
light the room. I have seen the middle side made wider 
and with two windows, with only one in each of the 
others, but the effect is not very good. That shape is 
better treated in the Q-othic way, with one very wide 
mullioned window for the middle bay, making the side 
ones of the same width as each of the spaces between 
the mullions, but I shall say more of them presently. 

A 24 ft. bay being too wide for only three windows, I 
adopted a fivesided one for the house of which the plan 
was given at p. 126, though I never saw one like it in 
a room before. This is exactly the same size as one 

H2 
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I had before used for the inner apse of Headinglej 
church. Sach an apse is a semidecagon, and each 
side is '618 of the radius (to the comers) or '309 of the 
width of the bay, against '414 in the octagon. And 
the area is 1*47;^ or 211 sq. ft. in a bay of 12^ 
radius. But this kind of bay projects *95 of the radius, 
or 1 1' s'' in a 24' bay while the octagon would project 
only & (j[\ You must remember that an octagonal bay 
of three sides is less than half the octagon, while a five- 
sided bay is half of the decagon. It is generally ex- 
pedient in building to push both of them a little farther 
out, or to put the diameter of the decagon, and the 
line which cuts off the three equal sides of the octagon, 
about half way through the thickness of the general 
wall of the house and not flush with the inside : other- 
wise the windows come too near the comers of the wall 
outside and the sides look too imequal. A semihexagon 
is not generally so good a shape as either of the others, 
because the sides are even wider than in the octagon, 

and the middle side pro- 
jects *866 of the radius, 
or nearly as much as the 
semidecagon with its two 
more windows. It ^ay 
do however for a narrow 
bay. This sketch shows 
them both for comparison. To avoid confusion I have 
only drawn the fivesided bay complete. 

Gothic bays or oriels start square out from the wall 
whatever their number of sides may be, at least in- 
ternally. They are often simply rectangular with no 
oblique sides, but with the front much wider than the 
sides. They have only mullions, rather than wall spaces 
between the windows, except at the comers, in which 




Fig. 9. 
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case you may as well remember that the only tolerable 
way of making shutters is to make them draw up. A 
huge many-leaved shutter sweeping half over a large 
polygonal bay is very heavy and liable to get out of 
order. Curtains also in that case are troublesome to 
draw and keep in good humour. Even the narrow 
window sashes go heavily imless the mullions are wide 
enough to contain the weights and pulleys of the ad- 
jacent sashes. Casement windows by way of evading 
the difficulty are almost a return to barbarism; and 
all the attempts to make them tight by civilized con* 
trivances are complicated and expensive and liable 
to fail. 

I am only speaking yet of what belongs to the 
general design of a house and postpone other details 
of window construction. But there is another matter 
of design which is generally neglected or misvmder- 
stood now; and that is the much greater value of 
light &om above than from below. People seem 
always to be aiming at having their window sills as 
low as possible, even down to the ground, and aucti- 
oneers advertise houses with 'Italian' or 'French* 
windows, made as doors down to the floor, as if they 
were an advantage; whereas they make the rooms 
colder, and bring in the light in the worst direction, 
and are impossible to open a little, or indeed at all 
without bringing in all the cold air at the floor. The 
single advantage of them is that they enable people 
sitting in the room to see more of the garden or the 
street ; which may be pleasant sometimes for a quarter 
of the year, and has the abovementioned disadvantages 
for the other three quarters. But we have got into the 
way of building houses as if all the year were summer, 
both in this and other respects, Windows should gr 
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as high as possible, except in rooms of very unusual 
height I have occasionally been surprised at the 
unusual pleasantness of certain rooms by no means 
high in themselves, until I saw that from some accident 
of roof construction the windows had been carried very 
high. And conversely, many rooms otherwise good are 
completely spoilt by the window tops being too low. 
The climax of bad lighting is a low window near the 
ground, which sometimes comes from a floor having 
been raised to make the room below higher. The 
very same window set near the top instead of the 
bottom of the room might be quite sufficient. That is 
one objection to Gothic house building, that the windows 
are nearly always too low. Low wide-spread windows 
of many lights are picturesque outside, and were neces- 
sary in the old-fashioned low rooms; but they are 
otherwise very bad, if it is considered the business of 
windows to light rooms inside and not merely to look 
picturesque outside. Windows with high arches are 
bad for the same reason, except in very high rooms, as 
they bring the square part down still lower, besides 
that blinds cannot fit them. 

But a far worse thing in a constructional point of 
view is the modern abomination called a flat arch, 
which means at the best a number of slightly wedge- 
shaped bricks very seldom more than 13^ inches high, 
and much oftener only 9. Such things are scarcely 
arches in reality, and are quite unfit to carry weight, 
and practically depend upon the mortar, and are sure 
to crack and drop some day. Any one who knows 
the elements of mechanics must be aware that unless 
the two straight lines from the top of the middle of 
an arch to the lower comers of the spring make some 
considerable angle with each other the arch has very^ 



A modern builders Arch. 



^5^ 



little supporting strength and very great bursting force. 
You may read a striking proof of that in some of the 
Lives of Sir Christopher Wren : viz., that he said he 
would show the builders how to build the flat stone 
arches under Trinity College Library so that they 
should never drop ; and yet, as I remember from my 
early days there, nearly all of them have dropped. 
There is however a still worse style of window head 
than that, where the middle piece consists of two ot 
three bricks making a very wide wedge, the whole being 
made in this way (fig. lo). One would think there 




Fig. lO. 

could not be a builder so ignorant as to believe that 
that is an arch at all, or that it would stand for five 
minutes independent of cement and friction ; but when 
one finds architects trusting to long stones dovetailed 
at the ends to make a stone beam (see p. 132) perhaps 
one ought not to be surprised at speculating builders 
doing such things as these. Indeed many of these 
window tops must have been either designed or ap- 
proved and certified by architects. 

It is true that a flat arch of sufficient depth does 
contain a real curved arch within it, and the middle be- 
low and the two ends above that real arch are little worse 
than superfluities. Still they are worse ; because a less 
amount of horizonal giving way will show cracks in the 
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boti m, and let the half bricks (of which there must be 
some) get loose and drop. And they are worse ia 
another way too. It is well recognized by engineers, who 
have no architectural fancies to regard, as you may see 
in railway bridges, that the several courses of an arch 
ought to be independent ; and though at first sight it 
looks weaker to unmechanical eyes, it is really stronger 
not to have long through bricks or stones &om intrados 
or ^ soffit ' up to the extrados or outside ; because there 
can only be three bearing points in an arch or any sec- 
tion of it, two at the intrados and one at the extrados. 
And as this applies to each course of brickwork, an arch 
of many separate courses is so many arches, while one of 
the same thickness of ^ throughs ^ is only one arch. All 
this of course disregards the mortar, as one always must 
in considering the mechanical conditions of arches : an 
arch that will not stand without cement is not a bond 
fide arch at all. 

A large stone lintel is another thing : that acts on 
the principle of a beam, not an arch, though if very 
thick it will act also as an arch. All brick arches or 
arches of small stones ought to be and to appear real 
ones with some elevation in the middle, and undoubt- 
edly look better than flat ones. But when you have 
them it is better not to make the top of the window 
sash curved to fit them, but to fill up with a separate 
piece or ' tympanum ; ' for a convex sash always looks 
ill when open and is a weak construction besides. Stone 
lintels are howevier liable to crack, unless they are deep, 
and sometimes even when they are ; because the pressure 
of all the weight above is carried by a few inches at the 
ends, and there is nothing under the middle of the stone, 
which consequently cracks just as a flat arch does. And 
unfortimately you cannot treat a lintel as all builders 
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who know their business treat stone sills, leaving a space 
tinder the middle to be filled up at the last with mortar 
after the ends have got well squeezed down by the weight 
upon the window jambs. 

Discharging Arches, as they are called, are fright- 
fully ugly, but useful in diminishing the pressure on a 
long stone lintel. Over Crothio moulded arches, where 
our modem architects are very fond of putting them, 
as if the real window arch had been stuck in like a 
frame, they are totally useless, and a ridiculous and 
ugly display of 'vigorousness.* The old builders hardly 
ever used them. I should say * never,' using the word 
in a practical common sense way ; but somebody would 
perhaps find one or two which may have been put in for 
some special reason, and then make an outcry about my 
ignorance or boldness of assertion. Many people have 
not the sense to see that things which were done very 
rarely by the great builders of the genuine styles, were 
left rare because they were perceived to be not worth 
copying, while the good things were continually copied. 
Again many persons do not know that a tolerably sharp 
pointed arch opening hardly requires any arching at all 
to make it stand : much less a discharging arch besides. 

Cellars and Concrete Floors, — I am told by those 
who are more learned in wine than I am, that cellars 
are best without external windows, so as to keep the 
temperature as uniform as possible. A friend of mine 
at Buxton considers his cellar much improved in that 
respect by the flowing of a small stream of the famous 
Buxton water through it, which has the constant tem- 
perature of 84^ They should however have some in- 
ternal ventilation both at the top and bottom of the 
door, or the air will be imwholesome.* There is a 

* See the Ingoldsby Legend of The iVedding Day on this point. 
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common notion that rooms are never warm and dr; 
unless they have cellar arches underneath; and in one 
sense it is true ; because nobody (so far as I have 
seen) ever thinks of doing anything to keep the damp 
from rising, as it always will from the bare ground ; and 
the more the air is warmed above it the more the damp 
will rise. It is wonderful that no one ever thinks of 
specifying that 6 inches of concrete should be laid under 
every ground floor. Not only that, but where the floors 
are not much above the natural level of the ground the 
best and strongest way of carrying them is to lay the 
joists on single bricks bedded on the concrete, or on 
plates or sleepers simply laid on it, instead of building 
* sleeper walls ' at much wider intervals ; which however 
must be done if the floors are much above the ground, 
as filled in ground can hardly be depended on not to 
sink. I have had the floors of every building I have 
had to do with, from Doncaster Church downwards, 
made with concrete under them, and the floors laid 
on it where the level suited. Cellar floors cannot be 
made of anything better than concrete with some 
kind of cement, or asphalte, laid on it. Cement con- 
crete made with sand only instead of gravel is probably 
the best to finish with. The best vaulting for rather 
wide spaces is three courses of flat tiles laid in cement, 
which practically form a beam and not merely a ^barrel 
vault.' But they must be very well done. 

A Damp Course, made of any waterproof substance, 
lead, asphalte, pitch, slates laid in cement, is well known 
to be necessary in order to prevent the damp from 
rising up the wall by capillary attraction. But it is 
too oftcoi omitted through carelessness or something 
worse. The best place for it is just below the floor 
timbers, to secure them from damp, as that is pretty 
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Stsre to be above the ground outside. If any room is at 
all below the ground the outside of the wall ought to 
be cemented or covered with pitch, or it will be always 
damp. But the most valuable protection to a house 
throughout firom damp and cold and heat is — 

Hollow Walls : which are now at last generally ad- 
mitted to be expedient, though architects are still 
wonderfully slow to propose them. They seem to have 
been used in Italy long ago by an architect named 
Alberti, who was also a writer on architecture. In old 
times, when walls were always very thick, they were 
not 90 necessary, though even a thick wall is drier, 
warmer and cooler for being divided by a stratum of 
air. In those days too, walls were generally lined with 
wood-panelling, and afterwards with ^stoothmg^ 'or bath- 
teningj which is laths for the plaister nailed on battens 
or strips of wood built into the wall. I happen to 
possess (though not to inhabit) a remarkably well built 
house of the last century where reeds have been used 
instead of laths. This process is sometimes used still, but 
it is not equal in some respects to hollow walls, and it 
does not prevent the damp comingthrough to the battens 
and rotting them in time. But architects will build 
you ' a great house with large windows ' and ' paint it 
with vermilion,' and give you only 14 inch walls and 
the plaister bare upon them, and spend ten times what 
either stoothing or thick hollow walls would cost on good 
for nothing decoration, leaving you with a house not fit 
to live in, because the whole is damp right through in 
every rain, and heated and chilled through with every 
extreme of temperatmre. Any wall not stuccoed outside 
absorbs a vast quantity of moisture fro];n rain, especially 
if it is not pointed with something more waterproof than 
common mortar* Pure cement will not do) as it swe^' 
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and cracks off, hut a mixture of cement and lime and 
Band or briokdust will do, as we shall see under ^ mortar 
and cement ' afterwards. Stone walls are generally even 
more porous than hrick, and are notoriously damp in- 
side unless some other surfiBUM is interposed. 

Hollow walls also afford peculiar facilities for ven- 
tilating rooms and floors under them without making 
openings outside, which are sure to be stopped up in the 
first very cold weather. This is particularly important 
in rooms where gas is burnt, and in small bedrooms and 
any without fire places, and it is probably a good thing 
in all rooms. Kitchens should have special ventilation 
either into or by the side of the chimney ; but some 
^ air bricks,' 1.0. perforated bricks so called, opening 
into the space between walls must be useful there also ; 
and there should be as many at the bottom of the house 
under the floors with an opening to them from the 
cellars, as at the top under the roof, so that there may 
be a general circulation of air, and none stagnant. All 
this should be done by air bricks with small holes 
through them to keep rats and mice from running all 
over the house. The roof itself should also have some 
ventilation. Most roofs have plenty, through imperfect 
jointing of slates and tiles, but that of course is a 
defect. I remember once consulting the architect and 
surveyor to a Society about making some ventilators 
in the windows of a vaulted chapel with a leaded — or 
more accurately, a coppered roof, which is much closer 
than tiles or slates can be. He said he had made some 
ventilators himself a few years before into the roof. I 
answered, ^ Yes, I know that, but what becomes of the 
air when it gets there ? ' That he had never thought 
of, and his idea of ventilating had been to let off the 
air of the chapel into this much hotter place between 
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the vaulting and the copper blazed on by the sun. I 
flhall have a little more to say about modes of ventilat- 
ing afterwards, but this is a question of literally funda- 
mental construction, as these air bricks should be just 
above the concrete inside, or just where the hollow in 
the walls begins. They are often put outside, right 
through the wall, and they are doubtless a good thing 
at first to dry the building ; but, as I said, they are 
sure to be filled up in the first frost because they make 
the floors too cold. 

The two vertical strata of a hollow wall are best 
connected by bits of iron tarred over (not with gas tar, 
for I understand that rusts iron very quickly instead of 
preserving it), and it is better even to give it a twist to 
prevent the wet creeping across. Perhaps glazed bricks, 
provided they have a step in them, are better still. 
But solid bricks should go across at window jambs and 
outer doors, or they will never be decently air tight round 
the frames. The two walls are generally made '^' apart, 
but sometimes only 2" : of course 3 is better. The 
only objection that I know is that a hollow wall is not 
so strong as a solid one of the same thickness, but it 
is easy to make them strong enough. Also you must 
remember that the inner wall carries all the weight of 
beams and floors and most of the roof, although the 
wall always becomes solid under the roof, or should do 
80. Consequently the inner wall must be the thickest, 
except in the single case of two ol' walls, which it is 
perhaps better to divide equally, though I am not quite 
sure of that where wooden ' plates ' or bearers to carry 
the floor beams are built into the walls as usual, which 
reduce the brickwork of a ^' wall one half, and so 
cut it away as far as the centre of gravity. 

However in a i^' wall it must be so, and nothi^ 
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less than that is fit even for a cottage (I mean besides 
the hollow) ; nor anything under 22^^^ for a large house; 
at least for the best parts of it, where the windows 
require deep shutter-cases, which ought never to project 
into the room, and in old good houses never do, though 
they do in flimsy modem ones, and tell the tale of 
the thin walls immediately. Even in the inside of a 
house the doorways look thin and give an appearance 
of leanness and weakness to the house, in walls less 
than 14^^ thick, and when they are less than that they 
would be too weak if made hollow. The * lining,' or 
wood round the doorway, (not the architrave or border 
round it in the room) can then only be a flat boatd| 
and not panelled, which looks much better. There- 
fore all such walls should be 14'' at least, if you 
want the house to look and to be massive and not 
flimsy ; and a little money spent in that way will pro-^ 
duce infinitely more effect than if spent on decoration. 
In the back parts of a house oj' will do for the inside 
walls. Stone walls are almost always thicker than 
brick ones, and rightly so, on account of its porosity. 

Stone. — Sandstone looks more porous than lime- 
stone, but that is a mistake. The only stone short of 
marble that will hold water in a trough, or a church 
font, that I have met with yet, is the coarse looking 
millstone grit which looks about the most porous of 
anv. Sand flagstones also when put together as a 
trough will do so. Nevertheless most London architects 
and builders persist in laying small Portland stones as 
flags to London front doors, which always look damp 
or dirty, while the few Yorkshire flags which you may 
happen to see dry very quickly after rain, because they 
don't absorb it, and look clean — if they are cleaned — 
and one flag covers the whole doorway without a number 
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of patchy looking joints. I understand the Portland 
stones have not even the advantage of being cheaper. 
All sandstone however is not equally waterproof, as I 
know from trying some other finer looking stone, for a 
font. Limestones, at least all those that are workable 
in square blocks called freestone, are very pervious to 
water. It is becoming more and more impossible (if 
impossibility admits of degrees), to find any stone that 
will not soon decay in an atmosphere of coal smoke with 
the sulphurous acid which it produces in the air. Some 
churches that had stood for centuries with no symptoms 
of decay, and would manifestly have stood on if there 
had been no change in the nature of the air, have 
lately turned white instead of greenish, which is a sure 
symptom of decay; besides the multitude of others 
which have never reached the green or brown stage 
though built of stone of the highest reputation. 

No h priori test seems worth any more than the 
* scientific ' reconmxendations of the Irish Commission 
were on the preservation of potatoes. I have seen tests 
of hardness, of colour, of specific gravity, of position in 
the quarry, tests with acids, with heat and cold and wet, 
and I daresay other things, described as conclusive, 
until some case turned up which entirely refuted the 
induction which had been founded on too few premises. 
I wonder how often I have been told by people who 
thought they might pass it off for a piece of valuable 
scientific information showing how much they knew, 
that ' you have only to see that the stone is laid on its 
natural bed to keep it from decaying,' as if every builder 
did not know that it is generally better to do so, though 
it is of much less consequence with stones like the mill- 
stone grit for instance than with laminated ones ; and 
as if everybody with a little experience did not know 
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also that it is no absolute security against decay. It is 
curious too that where the stone is most protected from 
wet, {.e. just under string courses, is generally the first 
place to show decay, and the slopes of buttresses and 
window silLs the last. In window mullions the stone 
can never be laid as it lay in the quarry. 

A few conclusions however seem to be tolerably cer- 
tain. First there are stones which experience has proved 
to be totally unfit for outside work, even in unsulphu- 
rised air, such as the Headington stone of which most 
of the Colleges at Oxford were buUt, and the Tottem- 
hoe stone of Bedfordshire, which is little more than 
^ clunch ' or a superior kind of chalk : it does however 
stand inside. Again, Bath stone, though a fisivourite 
one with builders for its softness, is at least uncertain 
in its behaviour, and if built in before it is quite dry 
will probably fly all to pieces if the next winter is a 
hard one. I have seen a grand new hotel almost reduced 
to ruins in a single winter, all the ^ dressings,' or all ex- 
cept the rough walling, having been built of Bath stone ; 
and all except that same rough walling of millstone grit 
from close by, which was quite good enough to have been 
used throughout, was blown to pieces when I saw it 
again the next year. Of all buildings erected for the 
benefit of architects and builders and probably some 
official of the company and the ruin of original share- 
holders, those large hotels have the preeminence. Nobody 
evidently has had or has exercised the least control over 
them, and the object of everybody concerned has obvi- 
ously been to spend the largest quantity of money they 
could get hold of. But some railway Boards seem to 
aim at outdoing even the hotel speculators themselves 
in splendour and absurdity : the Pancras one (exclusive 
of the station proper) cost half a million, as I heard 
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from very good authority, and that was only an estimate, 
for it was not finished tiien. 

Among the best stones are Tisbury and Ghilmark, 
used in Salisbury cathedral, Steetly near Worksop, Ancas- 
ter, and Ketton, from which many of the new buildings 
of Cambridge were erected about fifty years ago ; which 
is quite long enough to show decay if they are meaning 
to decay. It has however a yellower colour than is 
pleasing. The Anston stone, which acquired such ce- 
lebrity from having been chosen by a scientific com- 
mission for the Houses of Parliament, lost it again 
through their early decay, and the same is the case 
at Lincoln's Inn Hall, which was built about the same 
time. One would suppose the Temple church to have 
been refaced 300 years, not 30. It is said however 
that there was nobody employed to see that the public 
got the best stone of the quarry for the Houses of 
. Parliament. Barry probably knew nothing at all about 
it; and it is said that the quarry people naturally 
sent the worst, keeping the best for those who knew 
it. In nearly all quarries there is some stone, in some 
cases the highest, in others the lowest, sometimes the 
whitest, sometimes the brownest, which is known by 
experience to be the best. Caen stone is much like 
Bath, and very nice to work. I have seen some blueish 
sandstone from Maninghen near Boulogne, which looks 
unusually close and smooth and is certified to bear 630 
tons per sq. foot. 

There is a popular notion that sandstone will stand 
fire more than limestone, and after old Doncaster 
church had been burnt down people were anxious to 
liave the pillars of the new one as fire-proof as stone 
could be. So we tried the experiment of keeping two 
large blocks in a fire until something decisive should 
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happen to them. The sandstone flew to pieces very 
soon ; while the limestone was only superficially cal"^ 
cined after 24 hours ; so of course we used that. The 
secret of all materials that resist fire for a long time 
is this : they give the fire some chemical work to do, 
which keeps the heat ^latent' till all that work is 
done, as boiling water keeps the pot below 212° 
until it is all boiled away into steam if the steam is 
allowed to escape, and you may boil it in an eggshell. 
Iron gives the fire nothing to do beyond heating it 
red hot, when it collapses — and indeed before. Lime- 
stone or plaister, which has been proved to be extreme^ 
fire-proof for a long time and is often found unbumt 
among ruins of a fire, uses up the heat in calcin- 
ing it again, i.6. making quick lime of it. It is true 
that it is no better than powder when it is all done, es- 
pecially when water comes on it, but it proceeds gra- 
dually inwards, whereas the damp in the sandstone blew 
it up as soon as it was heated. Bits of granite soon 
crumble in a fire, though granite is an igneous rock, 
and was once fluid, but probably cooled under tremendous 
pressure, as marble also was. In the same way bricks 
use up a great deal of heat in becoming vitrified, and 
consequently they are more fire*proof than any stone ; 
for besides that, it is their nature to remain hard even 
under long continued heat, and especially those called 
fire-bricks, of which the backs of grates are made, from 
a particular kind of clay. 

HoUow-faoed briok8.^-A practice has grown up of 
making bricks with a hollow in one or both faces, which 
I have heard absurdly called a ^frog;' and no less 
absurdly defended on the ground that it enables the 
mortar to hold them better, and again that it enables 
them to lie closer. There is plenty of old brick work 
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quite as close as any new. And if bricks are inclined 
to tear asunder under any force enough to overcome 
the ^ friction and sticktion ' of ordinary good mortar 
the extra bit of mortar in the hollows would not hold 
it. The real reason I have no doubt is to save some 
material to the brickmakers. It has long been known 
that hollowing the ^ beds ' of stone to make the edges 
close weakens it enormously, so much as to crush the 
edges, and the practice is accordingly abandoned. 
And though the hollows in bricks are smaller in pro- 
portion, there can be no doubt, and indeed it has been 
proved by experiments, that a wall built of such bricks 
is weaker than when they are solid and have a flat 
bearing. It may be thought that no such a thing as 
the actual crushing of the bricks in a wall ever happens; 
but I happen to have sad experience that it does ; for 
two houses of an institution of which I was treasurer 
had to be rebuilt because a dishonest builder about 100 
years ago had used soft bricks which had begun to 
crush into dust, and so cost us about 8ooo2. by saving 
himself perhaps fifty. 

Some architects are not content without having 
special bricks made, either smaller or redder or in some 
other way different from usual, which are always more 
expensive ; and most uniform-coloured bricks are by no 
means always the hardest ; perhaps it would be nearer 
the truth to say they never are, as they are apt to be 
imderbumt, and I have seen them decaying in a few 
years in one of the most extravagantly built houses 
that I know. In some parts of the country all the 
white bricks perish while the red do not ; and possibly 
the converse may hold elsewhere. They are made of 
different clay. The common yellowish * stock ' brick of 
London clay when well burnt is said to be the strongest 
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of any, though a very ugly colour ; but not worse than 
white bricks for any architectural eflfect (see p. 41). It 
is however well worth while to have what they call 
< purpose-made' red bricks, instead of the common 
* square ' ones, for window jambs, cornices under eaves, 
and other places where moulding can be appropriately 
introduced and stone would be too dear, and I am glad 
to see that practice is reviving ; for it was used with 
very good effect in old Grothic houses in districts where 
stone was too expensive. The window jambs should be 
at least 61' deep, and of such a shape that you may see 
the full depth, or thickness of the wall, from the inside 
of the rooms. 

The importance of laying hoop-iron bonds in walls 
is too well known now to need dwelling on, especially 
over openings and round bays and apses. What are 
called wood bricks are generally required in specifica- 
tions to be built into the walls, to nail door jambs and 
other woodwork to. But such thick pieces of wood 
first swell with the damp and then shrink and are loose. 
I have seen them quite loose and out before the walls 
were plaistered. A very good builder first told me 
this, and that thin pieces occupying the space of the 
mortar instead of the brick are thick enough to nail to 
and never come loose, and I find it is so. 

Ashlar. — ^There are a few points worth noticing as 
to the mode of executing stone work. It varies in 
external character, from rough walling of stones only 
self-faced, as it is called, i.e. not dressed with any tool, 
up to the finest rubbed stone. When the stone is 
dressed at all and laid with flat thin beds of mortar it 
is called ashlar j a word of which I never saw any satis- 
£a^tory derivation. The most important practical point 
to be considered there is the depth to which these 
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facing 'stones should go. It is usually specified that 
they are to be 7 or 8 inches deep * on the average ; ' for 
of course they ought to vary in depth to make the 
bonding hold. Now here is just one of those defects 
in specifying which nobody would discover without 
experience, but which architects ought to have found 
out and guarded against long ago, but apparently they 
have not. * On the average ' of what ? If you go upon 
the wall and all the stones you see are manifestly short 
of the 7 or 8 inches on the average of them, the builder 
or his foreman has the ready answer, ^ 0, but the stones 
of the last course were much deeper, and so these will 
be all right on the average.' Of course they were not ; 
but it is not everybody who will challenge him to take 
some off anywhere he likes, to let you see: which 
challenge will certainly be declined. The iact is that 
the expression is wrong and only calculated to encourage 
bad building and deceit: it ought to be, ^on the 
average of every S or 6 feet of every course,' and then 
the clerk of the works or architect (when he comes) 
can see at once anywhere whether the work is being 
done properly or not. 

In connection with that, the * filling in ' with rough 
stones or bricks is very often simply scamped, and they 
are merely loose rabble or brick-bats flushed with 
^ drowned ' mortar. In this respect it must be confessed 
that our Grothic ancestors were great sinners, and con- 
sequently many of their walls have fallen, and especially 
their towers, as that of Chichester Cathedral did in 
1 86 1 and St. Albans was on the point of doing ; and the 
Doncaster tower fell upon its knees when the outer 
casing of its legs was burnt. If they had been solid 
throughout it would have stood. The old builders 
relied upon the immense thickness of their walls, and 
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also expected their grouted rubble inside to become 
.more solid than it did. It is essential to the security 
of walls that have to carry much weight that they 
should be built of flat-faced stones or bricks through- 
out, so that there may be no bursting pressure without 
relyiug on the mortar. BoundisE stones between two 
ashlar faces are really very little better than fluid, 
except so &r and so long as the mortar may keep them 
together. Not only the piers but the walls of towers 
containing heavy peals of bells should be built through- 
out of large squared stones. 

Baadom Walling, in which the joints are not hori- 
zontal and vertical, but anyhow, looks picturesque, and 
may do well enough in long walls which form a con- 
tinuous abutment and have no great weight to carry ; 
and the same of flints. But they depend entirely 
on the mortar for their strength, and have practically 
no bond at all, especially as the stones are generally 
somewhat wedge-shaped inwards, and therefore under a 
constant pressure outwards. Mechanically that can only 
be pronounced a very weak kind of building. Some of 
the old flint work in the eastern counties has been done 
so well and with such good mortar that the walls are 
almost like < pliun pudding stone,' a kind of natural 
concrete of the hardest kind. Other specimens of it, 
when the mortar has been bad, are as rotten internally 
as the worst modem work. 

< Self-faced,' or as it is sometimes called ^ rock-faced ' 
walling is used a good deal in so-called G-othie buildings 
now of a plainish kind, and I do not know that it can 
be reasonably condemned. At the same time it was 
never used in real G-othic, except for the roughest kind 
of walls, or when it was intended to be plaistered ; 
which Gothic buildings were a great deal more com- 
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moBly than is allowed by our architectural prigs and 
inventors of maxims founded on no real experience, 
a breed of men by whom every art and business and 
profession has become infested. 

There is a wonderfully absurd imitation of natural 
or rock-fiu5ed stone in what is called the * rustic base- 
ments ' of the Renaissance style, in which far more 
trouble is taken to work the stone with small chisels 
into artificial roughness than it would take to work it 
smooth, and ten times more than it would take to 
* boast ' (as they call it) into a fairly level surface. The 
opposite extreme to that is ' rubbing ' into the smoothest 
surface that the stone will take. Hundreds and thou- 
sands of pounds have been spent on that folly ; for it 
is nothing else, even in the styles of architecture to 
which smooth surfaces are most appropriate, inasmuch 
as it cannot possibly last long, whether the stone decays, 
as in nine cases out of ten, or preserves itself by vege- 
tation on the surface, as it may do if it is lucky, and 
tolerably free from smoke. It took modem architects 
many years to find out or to admit that smooth rubbing 
is absolutely fatal to G-othic effect : indeed very few of 
them have found it out yet to any practical purpose ; 
for the drag, which is a kind of ^ smoothing file ' in the 
form of a scraper, is almost invariably used for final 
spoiling of the work inside, and very often outside too, 
in order to make a church or other building look neat 
and pretty for the opening. 

Marble is a different thing in this respect, because 
its effect depends on the variety of its colom*, which 
does not come out without polishing. It is singular 
that all obrnously careful working of stone is injurious 
to its effect, and yet it is wonderful how difficult it is 
to prevent it, because the much vaunted -working man, 
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whom some theorists dream of as the Hope of Architec- 
ture, has come rather to pride himself on being a mere 
machine and not a thinking animal, and sometimes tells 
his employers if they find fault with his doing anything 
unusually stupid, ^ that it is not his business to think.' 
Either you have the * corduroy ' work of 30 to 40 years 
ago, though that lucky nickname did a good deal to 
extinguish it, making the stone like a fluted surface 
which was thought peculiarly G-othic then; or the 

* scabbling' in diagonal lines, leading from a centre of 
the face, the omission of which in Mr. Bass's Burton 
church I saw specially noticed in a newspaper as a 

* novelty.' If you order it to be worked obliquely, but 
in no particular direction, you will probably find the 
men first ruling diagonal lines over it to make the direc- 
tion as particular as possible ; and then, last of all, if 
you do not look sharp you will find all the joints care- 
fully picked out with straight white bands, inside the 
church with the white mortar which they call putty, 
and outside very likely with that vilest of all moitary 
abominations, raised bands with sharp edges, which is 
sometimes called ^ tuck-pointing.' All these things are 
done by builders because it is the custom; but the cus- 
tom was invented and is sanctioned if not enforced by 
architects who profess to have learnt all about G-othic 
architecture by careful studying of old G-othic churches. 
Having eyes they see not, both this and many other 
things which they profess to follow. 

It is impossible to lay down any rule for the degree 
of ' finish ' or smoothness and exactness which suits dif- 
ferent designs. The only approximation to a rule that 
I know of is that the design should always appear to 
have been more thought of than the execution ; and 
that there should be no final dressing up, except to re- 
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move obvious defects. In Doncaster church the archi- 
tect and I made a sort of compromise that he should have 
his way in leaving all the nave pillars to be pointed 
at the end of the work, with the favourite putty, and 
that I should have my way, of pointing as the work 
went on, in the tower piers. The consequence was 
and still is that they present a variety of colour which 
is pleasing, while the nave pillars are a monotonous 
brown except where they look as if they were painted 
round with neat white lines. 

We have not got into woodwork yet, but the finish- 
ing of that involves so much the same principles that 
it is as well to dispose of it now — still speaking of 
work professing to be Crothic, not Italian. If you 
have ever seen one new beam across a church together 
with some old ones you must have been struck (if you 
have eyes that see differences) with the comparatively 
monotonous and dull look of the new one, and very likely 
wondered why. It is simply because the old ones were 
generally dressed with either an adze or an axe, which 
take off chips and make a slightly undulating surface, 
while the new one has been planed ; and that is exactly 
the kind of difference which you see also between the 
old and new stonework both in walls and mouldings; the 
old ones being left from the chisel which brought them 
into shape, and the new ones being worked as true as pos- 
sible and scraped smooth afterwards. So again, finishing 
of woodwork with sandpaper ought to be rigorously pro- 
hibited, so as to leave the chisel marks on tdl the carved 
or chiselled parts. Architects have learnt the value of 
carving stone with ^ claw tools ' instead of square faced 
chisels, but most of them have got no fisirther, and drag 
and scrape and polish just as they did fifty years ago. 

and Flags. — I am surprised at the modern 

I 
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preference for common small square tiles over large flags, 
for paving inside both houses and churches. Encaustic 
tiles of handsome patterns are a very (Ufferent thing, 
and the only objection to them is their dangerous slip- 
periness. But the common black and red ones were 
only used in old times because there were then no la/rgt 
flags worked, which are handsome and grand-looking 
things stretching across the whole width of a passage. 
Flags should not be laid on the ground, without concrete 
bo keep the damp from rising into them, or they are 
then apt to E^lit. Moreover the black and red tiles 
seldom or never keep a pure colour, but show streaks 
or stains as if they had lately had lime upon them. 
Marble is sometimes intermixed with encaustic tiles, 
but they do not match well, though each makes a hand- 
some floor by itself; but marble scratches andgets stained 
and dirty-looking far more than good encaustic tiles. 
Marble should be in very simple and symmetrical pat- 
terns which the eye can grasp at once without having 
to wander a long way to make it out, as it has to do iu 
the new flooring of the nave at Worcester, which I 
think very bad. 

Some of our encaustic tiling is the best architectural 
work that is done now. But I doubt the propriety of 
setting tiles up on edge against a wall fot ornament. 
Everybody knows what they are, and it is impossible 
to get rid of the idea that they are only stuck on and 
may all slip down together some day. Nothing ought 
to look less secure than it is, and nothing should ap- 
pear to depend on cement for its security against gravity, 
a force which never sleeps and is always ready to take 
the smallest advantage that is offered to it. White tiles 
certainly make a nice wall lining in dairies and larders, 
but Eeene's cement will bear washing and is almost as 
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white as tiles, though not glazed, and Tery hard, and 
has the advantage of showing no joints as tiles do. 

Mortar. — I should say nothing on this, as a subject 
which may be fairly left to architects and builders, but 
for the curious fia.ct that directly opposite ways of 
making it are sometimes prescribed in specifications, 
besides another which is manifestly wrong. The ma- 
jority of specifications that I have seen, both written 
and printed, provide in effect that the mortar is to be 
used as soon as possible after it is made ; which is just 
the opposite of what ought to be prescribed. For if it 
is used fresh it shrinks and cracks in drying. It was 
from seeing that, fortunately early, in a building of my 
own, for which it had been ordered by the architect, that 
I asked the builder about it and he told me that it was 
because he was told to use the mortar fresh, which is 
quite wrong, and that mortar can hardly be kept too 
long, provided of course it has not set and that it is 
properly worked up again with a little water. Mortar 
always shrinks a little, and therefore it is unfit for 
building up any new work to support old; for that 
purpose cement must be used. 

Sometimes quite liquid mortar is poured in out of 
a bucket, which is expected to be kind enough to part 
with all its superfluous water somehow and settle into 
strong mortar. Some people seem to think that mortar 
is a kind of mud, and are ignorant that it is a hydrate 
of lime, Le. lime with as much water as it can hold in 
chemical composition, which never dries out of it or it 
would become quick lime again ; and all beyond that 
merely goes to ' drown ' it, and keeps the wall damp for 
a long time, if indeed the lime so treated ever sets at all 
into mortar : which it sometimes certainly does not. I 
remember putting up a clock face in a tower, then about 

1 2 
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thirty years old, which I expected to take some days to 
get through, but as soon as the outer shell of bricks was 
taken off, which was sound enough, it was nothing but 
loose bricks and lime dust inside, and had evidently 
been ^ grouted,' as they call it, by pouring in lime water. 
Again most specifications require the mortar to 
be ground in a pug-mill ; but one that is copied in 
Mr. Donaldson's book of specifications actually prohibits 
it. The grinding, or at least passing through the mill, 
mixes the mortar better than you can practically get it 
done by hand. But it is also better for another reason : 
it was known as long ago as Vitruvius's time, which 
is supposed to have been about the Christian era, that 
brick dust mixed with mortar strengthens it very much 
and makes it nearly equal to cement, which contains 
burnt clay (but clay unbumt is fatal to it). It is 
indeed superior to a great deal of cementing that is 
done, partly from inadequate mixing with proper sand 
and partly from adulteration. The best way to get 
in the brick dust is to throw broken bricks into 
the pug-nnll to be ground up and mixed with the 
mortar while it is making. Vitruvius recommended 
that the brick dust should be about a third of the sand. 
Different limes take different quantities of sand, and 
generally one measure of lime to three of sharp sand 
and brick dust ; for the sand must be that which feels 
sharp and not soft between the fingers. Limes have 
other peculiarities which can only be learned by local 
experience. Some set quicker than others, and yet are 
not so strong when set. I have known a builder on that 
account prefer getting lime at his own expense a long way 
off to using that of the neighbourhood. The Wanns- 
worth lime near Doncaster, though very good for build- 
ing, does not set very quickly, and breaks out obstinately 
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in blisters through painting over plaister made of it, at 
any rate if done before a considerable time. And so 
you might have all your plaistering to do over again 
because this was not known. A room at Lincoln's Inn 
Library had to be replaistered from a similar cause, 
and I have seen paint in smears elsewhere, I suppose 
from being done too soon over plaister or cement. 

Smeaton the great engineer found smith's forge 
ashes, i.e. iron scales mixed with mortar, make it 
stronger. But I know a building where they began to 
use it and had to give it up because it rusted and dis-» 
integrated the mortar, whether from using the scales 
too large or some other mistake, I do not know, but 
Smeaton was not apt to be mistaken. Sharp road dust^ 
twt from limestone roadsj is also good to mix with 
mortar, provided all mere dirt or clay is washed out of 
it ; and so are flints and gravel thrown into the mortar- 
mill and groimd with it. I have seen plaister sink into 
mere dust from having been made with what was called 
sand btit was really little more than earth. 

When mortar joints turn white it is a sign of decay. 
They are particularly apt to do so in the Leeds district, 
and show most unpleasant lines against the sandstone, 
which gradually turns very dark, not merely in the 
smoke, but even in the country. The loose blocks of 
millstone grit lying about Wharfedale from some ante- 
diluvian disruption are almost black though very little 
decayed. To be sure, this ought to please the architects 
who like picking out their joints * neatly '(according to 
the £Eivourite word in specifications) and have not yet 
learnt that such work belongs to no style but their own. 
I am surprised to see how few persons have yet learned 
the superiority of pointing red brickwork with dark 
mortar instead of white. It produces such a different 
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effect that I have found people unwilling to believe 
that the bricks were the same. The pointing mortar is 
coloured with soot or lampblack, and it is very much 
improved by having as much cement as lime in it. 
Some people try to make their walls waterproof by 
pointing them with neat cement, but it generally cracks 
off, which a mixture of cement, lime, and brick dust does 
not, Portland turns grey in spite of the black. 

Cement Concrete is a new material for building 
walls, and apparently a very good one, though I could 
not find that it saves anything in cost over ordinary 
building, except in the most straightforward work which 
can be done in a simple kind of framing moved up with 
the work. It consists in pouring in concrete, made of 
cement and gravel and broken bricks, between a fram- 
ing of boards which is carried up with the walL It sets 
very quickly, and so not much framing is required. I 
have also seen a very large underground tank made of 
it, and even a winding staircase round a newel without 
external walls ; and slightly arched vaulting for floors. 
The walls must of course be plaistered or stuccoed, as 
they show the joints of the framing, which look very 
ugly, and so does the material itself. It is also far more 
waterproof than brick or stonewalls, but not waterproof 
enough for tanks without being cemented over like 
bricks. I have no experience of my own to recom- 
niend it, but these advantages are obvious and it is 
well worth the consideration for large and plain build- 
ings. I should say the same of Bansome's artificial 
stone, except that any such machine-made work is quite 
unsuitable for G-othic building. For Benaissance ar- 
chitecture, where there are a multitude of stones of the 
same size and patterns, artificial stone is cheaper than 
any other, assuming it to be durable, which perhaps 

re has not yet been time to prove. 
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. Pebble Dash or Rough Cast. — I don't know why this 
picturesque and valuable old method of keeping cot- 
tages and outbuildings waterproof has been abandoned. 
The pebbles embedded in the plaister by being dashed 
on from a peculiar kind of trowel make a very hard 
and waterproof surface, which looks much better when 
whitewashed than the common brown paper looking 
stucco. Many old village churches were so treated when 
built of rough stone, and many picturesque old cottages 
in the hills. I should certainly do it on any 9 inch 
walls, though I do not say that it is equal to a hollow 
\4' (*•«• I7'0 ^^'i *^s before described. The value of 
eveiy good kind of plaistering outside in keeping 
houses dry has come to be forgotten altogether in the 
absurd rage for what is called reality and truth by people 
whose work is often good for nothing, and who seem 
incapable of perceiving that plaister which does not 
pretend to be anything else is just as genuine as bricks. 
Cornices. — I spoke in the last chapter (p. 92) of the 
almost universal inferiority of modem cornices to old 
ones, from neglect or ignorance of what cornices origin- 
ally were. One cause of the general propensity to make 
them hollow just where they ought to be apparently solid 
is that solid ones, of any size suitable for large rooms, 
require a framing of laths to be fixed for them to the 
wall aud ceiling. What ought to be done— especially 
by the purists who rage against shams — is to build off- 
sets in the brickwork as real comiceS'to carry the ceilings 
and then plaister ornamental mouldings over them ; and 
I have done that myself for increasing the support of a 
stone gallery. Tnere is a kind of false framing (called 

* If the plaister for it is thick, or the pebbles large, it is liable 
to split off. On some old buildings it hardly covers the projecting 
4$x)ue0. 
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Scotch) sometimes stuck on to the cornice behind, and 
not nailed to the wall, so that the cornice only sticks 
by its edges, and is as likely as not to come down. 
That should never be allowed. It is not an uncommon 
event for a whole ceiling to fisill upon a dinner party in 
new houses cheaply built, in consequence of the omis- 
sion of hair in the mortar. Indeed a great many modem 
houses will have hard work to live out the leases on 
which they are built. Nothing has done so much to 
promote bad building as building leases for the ordinary 
terms. People naturally ask, why should they build 
well for the benefit of their landlord or his son ? 

Garden Walls. — ^In most old gardens and other walled 
places on sloping ground the walls are built in courses 
parallel to the ground, not in horizontal courses with the 
tops broken up into steps as is the fashion now. The 
steps look very ugly and make the walls weak, and have 
no advantage whatever, and some inconvenience when 
the trees reach the top of the walls. I believe the £Bishion 
of making steps arose from it being less trouble to build 
by the plumb level than by the eye or measuring from 
the ground, and perhaps also from that passion for 
irregularities and ups and downs which infests modem 
architecture. When there are buttresses, as in high 
garden walls, there is no difficulty in building the but- 
tresses themselves upright, though the courses in them 
are not quite horizontal. I know from experience that 
buttresses on the outside of the wall are of no use if 
the wall is much exposed to the west wind outside. But 
if they are put inside, the wall cannot be blown down 
without being lifted up so as to turn on the feet of the 
buttresses, which would require enormously more force. 
Some gardeners dislike them inside, but there is no real 
objection to tbem if put at proper distances for the 
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trees, and other gardeners rather like them as protec- 
tion against a sweeping wind inside. Garden walls 
should have a coping to protect the trees from wet of 
3 or 4 inches projection, the coping being sloped back- 
wards to throw oflf the rain that way. The best coping 
for such or any brick walls, is the heavy blue lumps 
with rounded comers which they call butt no%es^ about 
iS''x4''x7'' which the railway companies introduced 
for the edges of their platforms. They should be set in 
cement with sand, as mortar soon works out. The common 
thin flag coping always gets loose after some years. 

Walls with earth behind. — Very few people seem 
to know that no ordinary straight wall will long resist 
the pressure of earth behind it. It must either increase 
in thickness downwards or be backed up with concrete 
with a slope of about 45% or be tied with long iron rods 
near the top to blocks and low down in the earth. 
Buttresses inside are of no use. 

Ventilation of drains. — ^Nothing seems incredible 
respecting cesspools and drains and their ventilation, 
after discoveries that are constantly being made in the 
grandest houses. One might fill pages with them, or 
even with warnings against common blunders. Many 
a floor is pulled up and the discovery of a dead mouse 
rejoiced over when there is really a cesspool or a broken 
drain underneath. If you suspect any given pipe pour 
some ether or naphtha down it, and see whether the 
smell comes into the room where the stink is. Scullery 
drains require ventilating as much as any — and not by 
an opening under the window, which some architects do 
not know. When a ventilating pipe is not carried to 
the top of the house but into a rain pipe, see that that 
has a nozzle cast on for it, or the otiier pipe will be 
thrust through a hole and form an obstruction. 

13 
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CHAPTER IV. 

HOUSE-BUILDING. — CARPENTRY AND OTHER FITTINGS. 

Roofs: shapes and covering — Spouts — Tanks — Hot water — Stoves 
and Fire-places— Ventilation— Windows — New window fastener- 
Doors — Mahogany and Oak — Floors — Closets — Locks — En- 
larging Houses — Cost of building — Tables, new construction. 

Bpofs. — The most important article of carpeutry is 
the roof; and the first point to be considered is the 
pitch or the degree of slope, as that affects the whole 
construction. VioUet le Due, even for the moderate- 
sized house which he teaches his pupil Paul to build, 
makes the roof ^ equilateral ' or of 60^ slope, which 
may also be called the hexagonal pitch and is the full 
cathedral pitch for walls as high as 80 or icx> fb. and 
not always used even on them. Some of our ultra- 
Gothic enthusiasts insist on having this height of roof 
in their houses and small churches, which the old builders 
did not. But it is extravagant and useless, and on 
walls of any moderate height, ugly, because it makes 
the building look all roof; not merely from its size, but 
also because a very high-pitched roof looks higher for its 
height than a low one, for the low one is seen .more 
obliquely or foreshortened by an eye near the ground. 
The idea of the equilateral pitch being necessary to 
throw off snow is altogether a mistake ; and besides 
that, it is much better to keep it on. For snow does 
uo harm lying on a roof of any good slope ; on the con- 
traxj it keeps it warmer than leaving the roof exposed 
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to frost ; and if it runs down too fast into the gutters 
it chokes them up and makes the water overflow into 
the house or the church, if the gutters are within a 
parapet or on the top of the walls and not beyond them. 

A sufficiently high roof over any walls lower than 
say 60 ft. is what I called in my book on church building 
the pentagonal pitch, having a slope of 54° instead of 
60°, or the angle at the ridge 72% which is the angle 
formed by the radii of a pentagon. I found the original 
roof of Doncaster church had been so near that angle, 
if not exactly so, that I had no doubt it was intended ; 
and a very fine roof it makes for a building of that height, 
the walls being 52 and the ridge 75 ft. high. There 
are. several other modes of constructing a pitch hardly 
distinguishable from the pentagonal in appearance, two 
of them rather higher and the others rather lower. 
Let ABC be equilateral, and .• . CD 
the height =AB sine 60** or "866 
AB. From centre A with a radius 
= CD draw an arc cutting CD in 
P : then PD will = 707 AB, which 
would make AB the diagonal of a 
square with PD (not AP) for its 
side; whereas ifP is the centre -Fig. 11. 

of a pentagon PD = '688 AB. Another method is this : 
take AP=^ of AB, then PD=-696 AB or a very little 
lower than the last, but still higher than the pentagonal 
pitch. 

Another, slightly lower, but quite high enough for 
buildings of moderate height, including lowish towers 
with a pyramidal roof, not being a spire, is that of the 
oldest building in the world, the Great Pyramid, of 
which I shall give a more particular account in the last 
chapter. The slope of its sides is 51° 5q' or 51', whic^ 
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we shall see produces several curious numerical coin- 
cidences. The easiest way to construct it is to make the 
height -^^ of the width, which also makes the height '9 
of the diagonal of the base of the pyramid. Here PD 
= -636 AB. A square pyramid formed by a large pile 
of cannon balls* has all its edges equal, and its height 
PDs=707 AB, as in the first construction which I gave. 
Comparing all these heights for a span of 30 ft., the 
Great Pyramid height is 19' i"j the pentagonal 20' 8'', 
the 6 to 7 roof 20^ lO^^ the pile of balls or the one 
reduced from equilateral 21' 2'\ and the equilateral 26 
(the ' and " here meaning feet and inches). 

These suggest a simpler rule than any of them, for 
all but roofs on very high walls, viz. making the height 
two thirds of the width. But the pyramid slope is 
certainly high enough for all roofisi of what may be 
called moderately high pitch, especially for houses, and 
look very well with flat tiles. I used it for the two 
houses mentioned at p. 3. The old roof of St. Alban's 
abbey, now happily restored over the nave, was nearly 
of pentagonal pitch, with the ridge go' above the 
floor. 

A slope of 30% or heights half the length of the 
slope, is considered the lowest that is fit for slates, and 
much too low for flat tiles, because each tile lies at a 
lower slope than the roof, being tilted up by the two 

* In aU calcolationB about pUes of balls it is necessary to assnme 
the number so great that the inequalities at the margins may be neg- 
lected, and the outlines taken as if they passed through the centres of 
the outer sets of balls. It is singular that a triangular jnle of balls 
leayes the same quantity of -vacant air space as a square one, though the 
square one is lower in its proportions, where each ball lies upon four 
instead of three. The vacant space is '293 of the pyramid or of a box 
oontiiining balls packed as close as possible, the sum of the balls being 
*;o7 of till- whole. 
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which it overlaps ; for they ought only to leave one 
third of their length uncovered ; though common pan- 
tiles, or the corrugated tiles now used instead, overlap 
much less and are therefore less tilted and will do on a 
lower pitch. It is a common mistake, which requires 
looking after, to make the ridge tiles which sit astride 
of the top of a flat tiled roof, of the same angle as the 
roof, in which case they will only touch at the edges, 
instead of bedding flat on the others, and will be more 
likely to split or blow aside. 

I spoke at p. 125 of hanging low pitched roofs of 
houses containing a passage down the middle on the 
walls of that passage carried up nearly to the top. If 
the pitch is high it would make a single roof over a 
building 36^ or 4c/ wide too high, and you must have a 
double roof with a gutter in the middle ; or else a flat 
lead top over the middle part of the house. The gutter 
need not be as low as the eaves of the roof, but may be 
only a few feet down. That however belongs to another 
kind of construction and enables you to get large attics 
in a moderate sized house. When the roof is to be 
carried by such passage walls, there should be beams 
across these walls bolted and notched into the prin- 
cipalB,tind these are all the tie beams that are required, 
and such a roof helps to hold the outer walls together 
instead of thrusting them out. 

Lead S00&. — All buildings except churches are 
now so generally roofed with either slates or flat tiles 
that one need only speak of lead for church roofs and 
roofs which are too flat for slates. And lead is more 
troublesome than anyone would imagine who has not 
had some experience of its behaviour, especially on the 
south and west faces of a roof. For it expands on 
them so much with heat by day, contracting again with 
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cold at night, and in winter, that we may say it ia 
always on the move. And it is so much weaker in 
pulling, itself up than in slipping down, with both 
gravity and friction against it, that it will tear itself to 
pieces and tear out any nails and screws, if it is in long 
pieces, £Ewtened down along the edges or ^ rolls.' The 
old lead roofs were not fEistened down at the rolls, but 
the sheets rolled or folded over each other at the side 
edges, and only nailed to the boards at the top of each 
sheet, which nails are covered by the sheets above. And 
I believe this is after all the best way, though the com- 
mon way now is to lay wooden ^ rolls ' and nail the lead 
to them at the upper edge which is covered. But it is 
quite essential to its standing that the sheets so &8tened 
should not be more than 6 ft. long, especially on the 
sunny side of the roof. All the south roofs of Doncaster 
church had to be reloaded with short sheets instead of 
long ones within ten years after they were done ; and 
yet I found the same long ones used by the same archi- 
tect after that on the choir of St. Alban's. On the new 
nave roof they are only 6' y.\ i" between the rolls and 
only nailed at the top of each sheet. Those on the 
new transept roof of York are nearly twice as big. 

Moreover lead, like nearly everything else of the 
common kind, has got worse under the advance of 
science. Copper unquestionably has, as I showed in 
my book on Clocks and Bells, from more metal being 
got out of the ore than formerly; and so has iron. 
The same is true of lead from another cause. The 
new Hall of Lincoln's Inn was roofed with lead in 
1845, and in 1865 ^^ ^^ found full of holes. Chemists 
wfire consulted and they reported that the lead was 
being turned into sugar of lead by the acid of the oak 
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boards on which it was laid being brought out by the 
steam of the hall. We asked why the lead had not like* 
wise perished on all the cathedrals and churches with 
oak roofs hundreds of years old, and the answer was that 
the old lead contained a little silver which preserved it, 
but that modem lead is spoiled of its silver, and so 
spoiled for laying upon oak, and also made poisonous for 
some kinds of water, especially very soft. The hall is 
now roofed with slates. The architect ought to have laid 
his lead upon deal boards on the top of the oak, as was 
done in Doncaster church, where there is also asphalted 
felt between, perhaps unnecessarily with two strata of 
boards. I know another church which had to be reroofed 
because the architect persisted in laying slates on single 
boards without felt, forgetting that they were sure to 
shrink and let the wind in beyond the power of any 
warming apparatus to overcome. Copper has been 
sometimes used instead of lead, and does not tear so 
much, but it costs more though it is much thinner, and 
is more likely to be stolen, as even lead often is by the. 
'honest British workman,' who not unfrequently cuts 
off and steals the lead from the house adjoining the one 
he is repairing; and copper cannot be 'dressed' or 
beaten into shape at the gutters like lead. All that 
you soon see of it is green verdigris and not copper. 

Slates. — The common blue slates will make any 
building look vile. The old-fashioned gray Cumberland 
or Westmoreland slates look well, both from their colour 
and a pleasing roughness. Flat tiles look better than 
any slates, and are now much more used on churches. 
Indeed they look better than the modem lead, which never 
has the silvery appearance of the old, and after some 
years is a continual expense. In some places a thin kind 
of stone slates are used^ of flagstone in Yorkshire and 
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limestone in Northamptonshire, and they make pictu- 
resque roofs, but rather heavy ; which however does not 
signify when the timbers of an open roof are as thick 
as they should be for architectural effect only. The 
common nibs on tiles are never deep enough to hold 
safely on steep roofs, and either oak pins or cast iron 
nails are better. Slates too, especially the large ones, 
which by some odd fancy are called after the ranks of 
the female nobility, ought always to have three nails 
and not only two, so that if one breaks, or the slate 
breaks away from it it may still be held straight by 
two, though this is hardly ever done. And it is doubly 
necessary on very steep slopes, flat tiles must not be 
bedded in mortar throughout, or the water draws in 
under them by capillary attraction, but only laid in 
mortar at the top, i,e. for a third of their length, for 
they overlap two thirds, or there are everywhere three 
thicknesses ; and the same with slates. I have known 
tiles laid wholly in mortar have to be taken off. Tiles 
and slates are or should be pointed from within except 
when laid on boards ; which they call by the odd name 
of ' torching ; ' why, I have no idea. 

Tie Sods. — ^The only point in roof construction which 
I think necessary to notice is that iron tie rods ought to 
be used in heavy open roofs without wooden tie beams 
much more frequently than they are. I remember a 
school having to be rebuilt after a fewjears because the 
architect had refused to use them; and in a large church 
the clerk of the works told me they could not have fixed 
the principals with all the framing attached to them, if 
they had not had the ties which I had suggested behind 
the great arches formed by the principals. I do not 
mean that there need be horizontal tie rods right across 
all kinds of roofe, though I have not scrupled to use 
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them in roofs of not very ornamental character. They 
just make the difference of the roof helping to keep the 
walls together or to thrust them out, if not at first, yet 
some day when the pins in the various joints have begim 
to decay. In that way many a church wall has been 
pushed out of upright and some have fallen. Some 
wiseacres at Doncaster have taken out the ties which 
were put across the very heavy roof of the new Grranunar 
School, though it is of a lowish pitch and therefore 
specially needs ties, or will do after some years strain 
upon it. 

Hansard S00&. — ^This is a name given to a kind of 
roof formerly fashionable in France and lately introduced 
here by some architects at every possible opportunity. 
They are a kind of very steep truncated pyramid, but 
in two forms : some running up to a ridge ]ike a com- 
mon 'hipped' roof immensely steepened, and others to a 
small square top fringed round with iron work, like a 
square spire truncated. They are generally made to 
contain bedrooms — an aggravation of the intolerable 
height to which town houses are now carried, in the 
greediness which refuses them sufficient area to stand 
on, and the absence of a proper Building Act. It is 
difficult to believe that anybody really thinks there is 
either beauty or convenience in such roofs. Convenience 
there cannot be, because no room in such a roof can have 
either any upright wall or a decent window. Beauty 
cannot be demonstrated, but I believe that these, like 
most of the monstrosities of modem architecture, are 
designed not with any serious belief in their beauty, 
but simply on two principles: one, to be in the fsishion 
generally, and the other to add to it some little queer- 
ness of detail or arrangement in order to give an im- 
pression of originality. To these designers one shape 
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is as beautiful as another, and their authorities are 
nothing but the stock designs of the office where they got 
their education, or which they have made their own by 
continual use, until they believe that they are genuine 
Q-othic or Italian or Grecian as the case may be. This 
is no guess of mine, for I have actually known cases 
where an architect thought he was copying details from 
York Minster and other such buildings, but found, on 
my disputing it, that they had only come from the office 
where he had been a pupil. Perhaps the worst case of 
spoiling a building with a Mansard roof is the Victoria 
tower at Westminster, which looked infinitely better 
before that vile iron roof was stuck on, and would have 
been better still if the turrets had been lower, as they 
doubtless would have been but for that. On a tower 
above all places such a roof is a constructional absurdity, 
besides its ugliness. Not that anything would make 
that tower look well, though I suppose it is the largest 
in the world; for its complete straightness of outline 
makes it look bursting at^the top, like the great tower 
of Canterbury Cathedral also, and its details are on a 
scale far too large for the surrounding buildings. It is 
not to be compared to that of Lincoln in grandeur, 
though that is much smaller. 

Soof Spouts, and Eaves. — Boofs should overhang 
the walls a good way, both for architectural effect and 
for dryness. A gentleman told me that he had cured 
his house of damp by putting on a new roof with 
very deep projecting eaves. In this respect a roof 
coming over the gable and finished with ^ barge-boards ' 
(as they are oddly called) is better than one kept 
behind the gable, though it is not appropriate to 
churches or public buildings of high architectural 
character ; and besides, the walls there are generally 
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thicker than in houses. Bat church roofe may over- 
hang at the eaves to any extent, and they are gene- 
rally very defective in that respect ; and it is sometimes 
associated with the worst construction of spouts that 
could have been invented, i.e. spouts cut or bedded in 
the top of the wall itself. Though they may project a 
little and be lined with lead it is impossible to keep 
narrow spouts watertight at the joints, and so the wet 
gradually soaks in and destroys the mortar and loosens 
the wall. The best as well as the best looking plan is 
to carry the spouts on long stone corbels so as to be 
quite clear of the wall, which has an excellent archi- 
tectural effect, besides being stronger than hanging them 
in the usual way with bits of iron at the ends of some 
of the rafters. Those corbels should be at least a foot 
long in a building of any considerable size : the spouts 
are flat-bottomed and slightly bedded in the corbels, 
which look well even if they are merely long pieces of 
stone chamfered at the end, but of course may be 
moulded or carved into handsomer forms. The spouts 
should be of cast iron, which suffers from wet much less 
than wrought iron. 

Lead Ontten. — ^An analogous plan in brick build- 
ings with a deep projecting cornice, is to put square 
bottomed spouts on a course of bricks projecting a 
little below the top one, and it is desirable that the 
centre of gravity of the spout should lie just within 
the bricks, so that they only want screwing to a facing 
board which is fixed sJong the bottom of the rafters, 
without the screws carrying the weight. This is quite 
different from lead gutters in a channel on the top of 
the wall. The down spouts or < conductors,' as they 
are absurdly called, should also be of cast iron, and 
look better and take less room square than round. 
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because they fit close against the wall, especially if they 
are in a comer. Lead ones are sure to get kicked or 
damaged in time and droop from their own weight. It 
is sometimes necessary to cut through deep string courses 
in order to avoid quick turns in the spouts, which get 
choked up. I have known all the spouts round a church 
have to be altered and the strings cut through for this. 
I need hardly say that all the drains ought to be planned 
beforehand, and not left to take their chance afterwards. 

Gutters of roofis within a parapet are generally laid 
on boards supported by cross pieces of wood, and many 
a building, including the choir roof of Canterbury 
lately, has been burnt down from that cause, when 
plumbers were mending the roof and set their firegrate 
on the gutters. Besides that, the wood rots and the 
gutters sink ; so that this ingenious contrivance has the 
double chance of destroying the building by fire and 
water. At Doncaster and St. Alban's I got the gutters 
laid upon stone, which costs no more, and i& perfectly 
solid. But even then all gutters within parapets in- 
volve more risk of water getting in than spouts out^ 
side, and require constant attention to keep the outlets 
free. So indeed do all spouts: their great enemies 
are birds and vegetation. I have seen a tree growing 
out of a spout between two roofs of a church in a place 
not visible from below. Indeed I hardly know what I 
have not seen in the way of neglect and decay in the 
upper parts of churches notwithstanding all the friss that 
is made about their restoration and decoration. Arch* 
deacons and rural deans should be men of capacity for 
ascending bad staircases and ladders, and should cultivate 
an ' eye for defects,' in which too many architects as 
well as archdeacons are sadly deficient. 

Tanks and Cisterns. — There are very few places, out- 
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side of public waterworks supply, where it is not neces- 
sary to provide large tanks for rain water. Even where 
there is well water not too hard to drink, softer water is 
almost sure to be wanted for all other domestic purposes, 
and there are few places which are lucky enough to have 
it. And though moderately hard water is generally nicer 
to drink than filtered rain water, very hard water is in- 
jurious to many people. If rain water drops through a 
good height from the filter it gets sufficiently aerated 
again to be pleasant to drink. The idea that it is 
dangerously soft, for want of lime, is refuted by abundant 
experience. In some places where all the water is quite 
free from lime, the natives are anything but deficient 
in the size of their bones. They get as much lime as 
is wanted into the system from other foods. The pro- 
visions for storing water are generally shamefully defi- 
cient. I know a great house where tiie architect em- 
ployed to put it in order deliberately turned all the 
spouts into an adjacent river which is too dirty to use, 
and built a huge water tower and machinery to pump 
up water which is too hard to use. 

It is a generally accepted rule that nearly eveiy 
country house (which are more spread out and catch 
much more water than town ones) catches as much 
water as its inmates want, if it is all stored and not 
wasted. Allowing for evaporation and the loss of 
showers too small to produce any run of water, 18 in. of 
rainfall is the most that can be reckoned upon in the 
districts of average English rainfjoJl — ^less in the east 
and more in the west. And as consiunption goes on con- 
currently with rainfedl, tanks which will hold as many 
cubic feet as the square feet covered by the house must 
be enough to avoid any waste, or to keep store enough 
for the dry part of the year. It is true that much more 
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water is used now than formerly, and I doubt if the 
above rule will hold for houses which contain a good 
many people for their area all the year round. But a 
friend of mine has proved it to be true for his cottages, 
for which he has built tanks in a place where there is 
no other water, and I have heard of it being found true 
in moderately large ones, though of course it will de- 
pend on whether there is any check on waste. Where 
there is, 2 cubic feet a day per head is quite enough for 
mere domestic use. 

There is one way in which a great deal of waste may 
be prevented, and that is by having the watercloset cis- 
terns supplied by clean (i.6. not soapy) bath water, in- 
stead of treating it as ' slops.' Those on the ground floor 
can easily be so managed by having a special sink from 
the bedroom floor to their cisterns ; and for the others 
(or for all of them) that water may as well be pumped 
as any others, from a cistern in the ground made for 
that purpose. It may be expedient to have a subsidiary 
supply from elsewhere in case that is insufficient ; but 
the baths of the bedrooms will be generally sufficient 
for the W.C.'s on the ground floor. 

It is also very desirable in planning a house to have 
one or more cast iron tanks just below the roof, so as to 
gain at any rate a large quantity of rain water without 
any pumping. The amount of it must depend on cir- 
cumstances, and on the space that can be aiSbrded. 
Sometimes a tank can be put over a passage, as de- 
scribed at p. 129, or some back room where height is of 
no consequence, without sacrificing a whole room or en- 
larging the ground floor of the house, especially where 
there are three stories in the back and two in front. In 
other cases it is well worth while to build one outside 
on walls strong enough to carry it : the space under- 
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neath can always be utilized for something, such as coals. 
It is now well known that cast iron is better in every 
respect for cisterns than wrought iron, and you can have 
no other material on a large scale beyond the size of 
slates. Cast iron joints too never leak after they are 
once caulked with iron cement rusted. The only place 
for very large tanks is underground ; and most archi- 
tects seem to delight in showing their superiority to 
the laws of nature and mathematics by building them 
rectangular, so that the earth, which is practically a 
kind of fluid twice as heavy as water and nearly 2000 
times as heavy as air (which occupies the empty part of 
the tank) is always trying to break them inwards; 
whereas if they are round the pressure of the earth only 
tends to squeeze the walls together and keep them tight. 
Another common mistake is to make them too deep, 
forgetting that an increase of depth by one third, as 
from 6 to 8 ft. only increases the capacity a third, but 
an increase of diameter of one third increases the capa- 
city in the proportion of 9 to 16, or not far from double, 
and also requires no more lift in pumping, which in- 
creased depth does. The greatest capacity for a given 
quantity of walling, including the top and bottom, is 
where the diameter and depth are equal. It is expedient 
to make the bottom slightly concave or domed down- 
wards to counteract the bursting pressure of the earth 
upwards, or what is the same thing, the desire of the 
walls to sink in loose soils. 

In hard chalk no walls are necessary. My friend 
whom I spoke of just now makes his tanks by merely 
cementing the chalk and doming over the top, no walls 
being requisite for carrying the dome, and he says they 
are found sufficient ; and that it is better not to have 
pumps for cottages, but to give them the trouble of 
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getting out the water with a bucket, as it makes the 
people less wasteful. 

Generally however walls must be built for tanks. It 
seems that a common 9 inch wall cemented inside is 
enough, unless the cement cracks, of which there is 
always some risk. It must be safer to build the walls 
with cement than lime, or at any rate with hydraulic 
or lias lime, which does not perish with damp ; and 
better still to back them up with about a foot of con- 
crete. Id that case a 4^^^ wall is enough, being only 
wanted to form a case or centre for the concrete. I 
have known £1 tank cracked by roots of trees pressing 
a bit of wall inwards, and the concrete would probably 
resist that. For the same reason trees must unfortu- 
nately be kept away from artificial ponds, or the roots 
will perforate the 'puddle' and let the water out, 
though trees are useful in preventing evaporation from 
natural ponds and so repay much more than their roots 
steal from the water. All tanks for domestic, and not 
merely for garden use, should have a preliminary filter- 
ing chamber divided by a slate or plate nearly down to 
the bottom, which is covered with about a foot of fine 
gravel, not sand, throiigh which the water has to descend 
and ascend under the flag. This saves having to clean 
out the whole tank frequently, the filtering gravel, or 
perhaps only the top of it, requiring to be taken out 
and washed clean again. The filtering chamber need 
not be so deep as the whole tank, and so that water can 
remain in the tank while the filter is being cleaned. 
This is more important for underground tanks than for 
high ones which can be let off by taking up the waste 
pipe. 

Pipes freezing. — ^Pipes exposed to frost, either out* 
side a house or in very cold places inside, are certain to 
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burst some day from the water inside freezing, which 
expands and cracks the pipe, and then as soon as a 
thaw comes the pipe appears to burst, though it was 
really done in the frost. The only way to prevent this 
is to enclose them in a wooden box lined with straw or 
thick felt, or with that extraordinary-looking wool which 
is made by blowing steam into the slag of iron furnaces, 
and which is said to be better than anything else for 
^jacketing boilers' to keep the heat in, and as a noncon- 
ductor of heat generally. It is also incombustible. 

Taps. — I have heard a great deal of evidence in 
parliamentary committees on water bills about the 
superiority of ^screwdown' taps over the common 
* ground ' ones, i.6. ground in, which always grind loose 
in time and so leak ; and also about the obstinate resist- 
ance of plumbers to them, and how they either wilfully 
or carelessly make them tsi\ by not taking out the 
leather washer before soldering them on to the pipe, 
which bums the leather. They can however be made 
to screw on without any soldering. * Autogenous ' sol- 
dering with lead is in all cases very superior to the 
common tin and lead solder, which is used because it 
melts easier ; but it expands and contracts differently 
from the lead, and therefore cracks in time. They are 
also made of better metal than the common ground taps ; 
what is called tap brass is notoriously the worst of any. 
Screw taps also have the advantage of not stopping the 
flow of water quite suddenly, which tends to burst pipes, 
and will even make water rise far above the level of 
its head, as in the ' hydraulic ram,' where a stream of 
water forces sqme of itself up hill to supply houses far 
above. There does not seem yet to be invented an en- 
tirely satisfactory tap which will close of itself when 
the hand is taken off, and many a flooding of rooms 
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takes place for want of it. A servant opens a tap and 
no water comes beeause there is none there ; the tap is 
left open and in a few hours the water * comes in,' and of 
coarse goes out on to the floor and probably destroys the 
ceiling imder it. There is a kind of screw tap which 
professes to close of itself after a few minutes, but I am 
not satisfied that it will keep in that condition long. A 
weighted lever or spring valve tap answers perfectly. 

Water«Cllo8et8. — I cannot say that I think a p^ect 
one is yet invented. Bramah's original ^ valve ' closet, 
i.e. with a valve at the bottom of the basin, is the best 
in all respects but one ; that you are never sure that a 
bit of paper will not stick in the valve, which forthwith 
drains off all the water. The old valve tap at the cistern 
worked by bell wires and cranks is quite superseded by 
better contrivances near the seat. But they require a 
stopcock in some visible place to prevent all the water 
in the cistern running away when the W.C. is out of 
order* I think Underhay's the best, which has a lever 
tap, such as I mentioned just now, prevented from falling 
suddenly and so stopping the water too soon, by a piston 
descending in a nearly airtight cylinder. This is equally 
applicable to a ^ valve ' or a ^ basin ' closet, or to any 
other kind, of which there are several. Jennings's, with- 
out a valve at the bottom, is also very good. It is 
superfluous to say that W.C.s without an external window 
are most objectionable, at least unless they have a 
divided ventilating tube up to the top of the house 
with each division not less than /^' square. This is 
independent of the question of a pipe from the trap to 
discharge sewer gases constantly, which are more dan- 
gerous though often less perceptible than the ordinary 
smell for which the external ventilation is required* 
The window should be anywhere rather than behind the 
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seat — a very favourite position for it — ^as it is disagree- 
able to keep it open there, except in hot weather. 
Some people think it necessary to provide another sink 
for * slops,' which always smells worse than theWC, 
because that is easily and frequently flushed with clean 
water and a sink is not. For W Cs in cottages and the 
inferior parts of a house, and for any outdoor ones, the 
common ^sanitary basin' (as it is absurdly called) 
without any machinery underneath, is quite sufficient, 
working merely by a syphon trap, but supplied with 
water. In feet, where the water supply is worked by a 
spring treadle, I consider that the least troublesome 
of any ; but the female mind cannot be persuaded that 
it is sufficiently elegant for the inside of a house. I 
must add that the perverted ingenuity of giving a 
spiral motion to the water entering the basin is a com- 
plete mistake, for it destroys the force of the water and 
makes it wash the basin worse instead of better. Of 
earth closets I have nothing particular to say. They 
doubtless answer very well where the earth can be con- 
veniently supplied and is regularly attended to. 

Hot water. — Many people are not satisfied now-a- 
days unless they can get hot water on the upper floors, 
and most people have not the smallest idea of the 
quantity of heat and coals they waste thereby, especially 
if the work is not done very well — and even if it is. 
The principle of these upstairs hot-water cisterns is 
simply this: one pipe goes from the upper part of 
the kitchen boiler to the cistern, and another from 
somewhat lower in the cistern down to lower in the 
boiler. Consequently the hottest water, being lightest, 
is always flowing upwards through the first pipe and 
downwards through the second. And the same is the 
case with the much larger pipes which go round a 
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house or a large room to warm it. The result is that 
the fire is heing continually cooled by the carrying off 
of all that heat with the water; and if the upper 
cistern is large it is in effect a large cooling tank in 
the roof of the house, carrying the heat from the 
kitchen fire into the roof. A bath room with such a 
cistern in it is kept hot continually at the cost of the 
kitchen fire. And the further consequence is that you 
can never get any really hot water early in the morning 
under these new-&shioned arrangements, nor until all 
the water in the roof is boiled. 

The proper way to do this manifestly is to carry the 
waste steam from the boiler, which must go somewhere, 
into a small cistern upstairs instead of up the chimney 
and let it heat the water, as it soon will. It is however 
liable to the objection that it is apt to make a noise when 
it is going into the water strongly, which is heard in 
the neighbouring rooms ; though that is not likely to 
happen either very early or very late. There are some 
other difficulties— or alleged ones, as to the feeding 
of the boiler, for fear the steam should blow backwards 
into the small feeding cistern which there always is by 
the side. But all that may be easily overcome by any 
one with the proper knowledge who will take the 
trouble. But architects and builders and workmen and 
servants of all kinds, who do not want to do anything 
new, can always find or make such difficulties in it that 
a man who has not time to superintend his own do* 
mestic science had better leave it alone, especially if it is 
anything requiring continued attention. But even the 
common plan of circulating hot water admits of right 
and wrong ways of doing it. First, the upper cistern 
should be as small as will do for ordinary use, so aa 
to waste as little beat as possible. Secondly, all hot 
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water taps should be on the rising pipe, which has 
the hottest water, and not the £Eilling one which has 
the returned colder water; and much less on an in- 
dependent pipe, in which the water will be always 
cool until a pipe-Ml is drawn off. Thirdly, there 
should be two boilers to the kitchen fire, the second 
being for kitchen use only with the ordinary steam 
waste-pipe into the chimney. This is recognised by 
good builders. It must be remembered too that on 
this system the water in the circulating boiler is al- 
ways at the high pressure, due to the height of the 
upper cistern above it; and therefore there is more 
risk of leakage and of accidents, for the water and 
steam under high pressiure become hotter. It is ne- 
cessary in every case to keep a boiler pretty full, or 
it will very soon bum away either under high or low 
pressure ; a high pressure one of course wiU be quite 
full if there is any water in the cistern above. A 
steam pipe must have no downward bends or inverted 
syphons in its course, or water will condense and lodge 
there and obstruct the steam of ordinary pressure. 
Steam pipes and even hot water pipes which have to go 
far are best wrapped in thick felt or something of that 
kind, which I mentioned at p. 193, except when they 
are for warming the air. 

Warming by hot water is the favourite plan with 
most people for warming churches and halls. But the 
ugliness of the pipes above ground is a serious ob* 
jection to it, and also the mess from occasional leak- 
ages, which cannot be prevented. If the pipes are 
under a grating a great proportion of the heat is wasted 
by being sent into the ground. It is some improve- 
ment on that to make the pipes hemispherical, with the 
flat side upwards, and widened out into a kind of pe^ 
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forated web or flange on each side, so that the air 
warmed by the under side of the pipe also can rise 
through those holes. But even that is very inferior in 
effect to pipes completely above ground. I must say 
however that I greatly prefer warming by what are 
called gill stoves, i*e. those in which a number of wide 
iron plates stand near together which join at the inner 
edges so as to enclose the fire. There are two kinds of 
them ; one called Gtuney's which are round, with the 
hot air plates radiating, and the other Stuart and 
Smith's of Sheffield, where the plates are parallel. And 
I consider the latter much the best, because they never 
get overheated; at least I never saw one with the 
plates too hot to touch, while I never saw a Gumey 
stove which either was not then or had not evidently 
been at some time red hot in the lower part ; and it is 
well known that iron much hotter than boiling water 
bums the air and makes it unwholesome. This is 
attempted to be prevented by putting a dish of hot 
water round the bottom of the Grumey stoves, but it 
clearly often &ils ; and filling the place with steam is 
no compensation for burning the air, thoiigh it miti- 
gates the effect a little and tends to keep the iron 
from getting red hot, but not sufficiently. Yet these 
round stoves somehow or other managed to puff them* 
selves into much more extensive use than the square 
ones. The patents for both have long expired. They may 
either be used as independent stoves above ground, or 
in a separate chamber under ground in connection with 
channels and gratings for keeping up a distinct circula- 
tion of the air to distant parts of the building, and that 
is thought the best way when it is large. I examined 
and inquired about all the methods of warming before 
Stuart and Smith's was adopted in St. George's and 
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St. James's churches at Doncaster in 1858. On the 
other hand I know it is sometimes complained that the 
remote parts of a church are not properly warmed, and 
I have known those stoves replaced by hot water. But 
I still think nothing so good for a moderate-sized hall 
where a single stove above ground is sufficient. 

Fire-places. — ^No one who has not tried both experi- 
ments in the same large room can have any idea of the 
superiority of grates with only bars in front of a fire- 
brick back and sides over those of any shape in iron x 
i,e. where the fire-place is sunk in the wall as usual, not 
in front of the wall as in stoves, for which the condi-* 
tions are different, as we saw just now* It is a common 
mistake with those who want to have as small a fire as 
possible to put in a lump of fire-brick at the back to 
diminish the depth of the grate, and also sloping 
upwards ; which is doubly wrong ; first because a fire 
too shallow will not bum properly, i,e. not so well as 
the same quantity of coals in a square form, and 
secondly because a back sloping upwards sends the heat 
towards the top of the room, or just where it ought not 
to go. That has at last begun to be imderstood and 
some later brick backs are actually made sloping for- 
ward, which is right if the grate is also set high, and 
not low, as usual* 

The fact is that nearly all grates now are set too 
low. Some people once got it into their heads that the 
best way to warm the floor was to put the fire on the 
hearth, or as near it as possible, which is just the way not 
to warm the floor, because no heat then can radiate on 
to the floor. It wastes also an immense quantity of 
heat by sending it below the hearth ; and such a fire id 
particularly disagreeable to the eyes ; and it is the 
worst place that could be invented for ventilating the 
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room : there Is a very sensible difference in the quality 
of the air of a room with a low chimney front and a 
high one. Another effect of low grates is that a fender 
shuts off the heat altogether from all the floor near it. 
Yet this stupid thing was done over and over again 
till people found out at last that those grates upon hot 
bars were intolerable. But still nearly every grate is 
too low. I am sure that there ought to be at least f 
clear below the bars, and 9" are better. Moreover you 
must remember that the top of the fire-place opening 
must be raised with the bars, or the opening will be too 
small and the fire will blow up the chimney as when a 
temporary * blower ' is put on. 

Two other wonderful bits of coal-saving science may 
be noticed. One is the discovery, which was written 
about in all the newspapers a few years ago, that a close 
instead of an open bottom to the grate burnt less coal. 
The revealer of this great secret might as well have 
gone a step farther and announced that a close front 
too would bum still less ; and finally that admitting no 
air at all would save all the coals. Besides all this, 
imperfect or very slow combustion generates carbonic 
oxide, which is unwholesome, and is apt to spread into 
the room for want of heat enough to carry it up the 
chimney ; so at least it is said in chemical books, for I 
do not profess to vouch for that myself, though the 
utter badness of such stifled fires I do vouch for, and of 
low ones. Another fashionable bit of science that 
flourished for a winter or two was that lumps of chalk 
would do as well as lumps of coal, whereas they do no 
more than the older invention of fire clay balls, which 
increase the red hot surface in a tolerably large fire 
and so make it look bigger and perhaps radiate a little 
more in the room, but they kill a small fire ; and the 
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idea of their actually increasing the heat is absurd. I 
doubt whether they even radiate any more than a brick 
back and sides. The sides should of course make an 
obtuse angle with the back, unless back and sides 
together are a segment of a circle, which is probably 
the best shape of alL 

Hearths of encaustic tiles with low marble fenders 
are a real modem improvement, or revival. They nearly 
always look well, and are less trouble to clean than a 
quantity of iron and brass work — in fact hardly any. 
Many people fancy that white or statuary marble is 
the hardest of any, whereas it is about the softest, and 
therefore the least fit for those fenders for feet to tread 
and fire-irons to fall on. Sienna (yellow) marble is 
very bard, and so is the common blueish white. Statuary 
marble must be kept clear of grease and cleaned with 
soap and water, but most of the others are improved by 
a little greasing. I learnt this from Mr. Boucneau of 
Warren Street, Fitzroy Square, whose stock of chimney 
pieces I advise anyone who wants such things at any 
rate to look at. The architectural monstrosities in 
that line that one sometimes sees are prodigious, espei- 
cially in so-called Grothic houses. 

Ventilation is generally treated of with warming. 
I have already said almost as much about it as is neces- 
sary. Some ladies, especially in London, are so afiraid 
of 'blacks' that they prefer the infinitely more noxious 
invisible dirt of bad air, and hardly ever let their 
windows be opened. The blacks may be kept out to a 
great extent by wire-gauze blinds of the old-fashioned 
kind, or by muslin stretched on a frame ; both of which 
are in every way better than those absurd bits of wicker 
work which have lately come into fashion and do abso- 
lutely uotbing that a blind is .wanted fort Moreover 
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people ought to know that a few minutes' draught right 
through a room, especially a dining room after meals, 
with both door and a window well open, will do more to 
purify the air and will let in much less dirt than a bit 
of window open for a much longer time. The best way 
of ventilating halls and schools which require constant 
fresh air while they are filled with people, when open 
windows will not be tolerated on account of either cold 
weather or noise, is by divided large tubes through the 
roof, depending on a principle which is usually illus- 
trated thus : — ^If you put a short lighted candle down 
into a large bottle it will soon go out; but if you 
divide the neck of the bottle by a card, or by putting 
a smaller tube into it, the candle will bum, because 
one division makes itself a down-draught and the other 
an up-draught. To make the circular spaces equal, 
the diameter of the inner tube must be not half, but */ 
or rather more than \ of the outer one* If you make 
two such concentric ventilating tubes of considerable 
length, they have the further advantage that the down- 
draught gets a little warmed by contact with the tube 
of the up-draught. The only objection to them is that 
these chimneys generally look very ugly in the roof ; 
but they may he enclosed in square fabrics with louvres 
like bell cotes, which do not look inappropriate on 
schools and some other buildings, though they will not 
do for churches on account of their defacing the roof. 
Besides they can always have opening windows in the 
clearstory if there is one. Bedrooms with fire-places 
ought never to have the chimneys closed, and for that 
reason I would never allow a register stove in one* 

Booms without fire-places should have some con- 
stantly open hole or holes as high up in the room as 
possible, into the roof or the passage. Such holes ar^ 



Kitchen grates. Skylights. 203 

ofteti well placed behind the top architrave of the door 
so as to be invisible, though the love of bad air and 
stuffiness is so inveterate that you can never be secure 
against such openings being stuffed up, and the best 
way perhaps is to let the doors have a wide opening, or 
we may say, fit badly both at top and bottom in all 
bedrooms. I have seen pretences of ventilating rooms 
by some small holes in the cornice leading into a tube 
going somewhere, of which all that can be said is that 
they are a little better than nothing. I need hardly 
say that small rooms are harder to keep at a pleasant 
temperature and well ventilated than large ones. I 
advise everybody building a kitchen not to be per- 
suaded to have only one chimney, in the belief that 
nothing but a close grate or ' kitchener ' will ever be 
required. In time people will find out that they save 
nothing and that the smell of the kitchen cannot be 
kept out of all the house. I never saw one where it 
was. Then if you want an open grate afterwards and 
also a ' hot plate ' stove for occasional cooking, you will 
be baffled by the architect not having provided any 
chimney for it. 

Skylights are notoriously difficult to keep watertight, 
from several causes. If they have not a very steep 
slope the wind drives the rain under the overlap of the 
glass, and then it runs down inside* Consequently the 
panes should be as long as possible. Again if the putty 
has separated the least from the bars, the wet soaks in. 
And this is particularly liable to happen with iron 
bars, from their continual expansion and contraction, 
which often cracks the glass besides, especially if the 
panes are large. Setting windows in stone without any 
frames is still worse, for the same reason ; I have seen 
a large window full of plate glass cracked all over in 
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that way by the frost. Then as soon as a drop of wet 
gets into iron frames rust begins and widens the breach, 
and wet settles there ; and that freezes and cracks the 
glass still more. In this respect, I mean as to destruc- 
tion by rust everywhere, wrought iron is always worse 
than cast. The only chance then of keeping skylights 
tight is to have the bars of wood, strong enough to bear 
snow without bending, and wide flanges for the glass to 
lie on, and well painted at first before puttying and 
after, and kept so constantly. Nothing is worse eco- 
nomy than saving outside painting : inside is of little 
consequence except for appearance. And that is no less 
true of oak than deal externally. It is remarkable too 
that an oak door painted oak colour looks much better 
than a deal one ; and though imitation oak painting is 
specially denounced by architectural prigs, it is the most 
lasting kind of painting by reason of the varnish. But 
varnishing alone will not preserve unpainted oak exposed 
to the weather. This therefore is a case where the sham 
is actually better than the reality. I have already 
spoken of those larger skylights called lanterns. Grlass 
tiles, either curved or flat, nmke a very sufficient sky- 
light among tiles or slates. I have found them even 
more watertight than skylights, and of com*se they are 
much cheaper, and not so ugly. 

Windows. — I have already spoken of windows in 
relation to the plan and masonry of a house, reser- 
ving further details of their construction. Dismissing 
French or Italian ones as a relapse into barbarism, for 
the reasons given at p. 149, at least for nine months of 
our year, except in the single case of wanting one to serve 
also for a door, I just mention two other kinds before 
considering the common up and down sashes, the most 
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usual and rational kind of window for ordinary use. 
One is sashes sliding sideways, which are sometimes 
convenient, as they require no weights, and are easier 
to manage when the window is low and wide. They 
are also very cheap, and in every way suitable for 
cottages or small upper rooms, but require a little care 
to prevent the rain driving it at the bottom, i«0. they 
required a proper bead and groove to run on and a 
channel to drain the water off. I have had no trouble 
with thbm, though I once lived three years in a room 
with them and have had them made since in houses of 
my own ; but for some reason or other they have gone 
out of fashion and I have found architects unwilling to 
adopt them. 

The other kind are common enough in very small 
windows, viz* sashes swinging on horizontal centres, or 
pivots ; which however are invariably made wrong, and 
with the most persistent obstinacy, if you do not with 
equal obstinacy reject them until they are right. I have 
just seen a whole lot of them made wrong although I 
had specially ordered how they should be made. The 
architectural mind seems incapable of appreciating the 
mathematical fact that a window hung on centres in 
the same vertical plane as the centre of gravity when it 
is shut, {.e. in the middle plane of the window, is a m6re 
pendulum offering no sensible resistance to any force 
tending to displace it only a little from the vertical 
position ; ix. the slightest puff of wind into the room, 
as from opening a door, will blow such a window a 
little open, because the lower part is longer than the 
upper. Consequently such windows will not keep shut 
without being either tied down inside or weighted out- 
side. Whereas if the pivots are put inside the window. 
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as well as above the centre of gravity, its weight tends 
to keep it shut and will resist a moderate force tending 
to blow it open. 

The modem passion for making window bars as 
thin as possible, even when cheapness is no object, is 
extremely foolish. The difference between the thinnest 
possible bar, and a fairly thick one is quite inappreci* 
able in either light or weight, while there is a very 
great difference both in their actual and apparent 
strength. They should not be thinner than an inch 
(finished size, not a builder's inch, which is |) where 
the panes are as much as 1 6 inches wide, and f for small 
ones of ordinary size. Old ones were undoubtedly toa 
thick, especially for the small panes which only could 
be made then. For very large panes i| is not at all 
too thick and looks well. All I need say about plate 
glass is to remind you that it has to be thicker and 
heavier the larger the panes are. Windows have in- 
creased enormously in weight since plate glass came 
into use for the whole of a sash or even half of it. 

Saah-pTilleys. — ^Here I mention a small invention or 
improvement of my own in pulleys. Some new ones of 
superior make were brought to me to look at, with 
large cast-iron pivots running in cast-iron cheeks ; for it 
is curious that cast iron works better on cast iron than 
any other metal. But it is also desirable to be able to 
oil them, especially for heavy plate-glass windows ; and 
for that purpose I have had them made with a pair of ears 
behind the front, with two oblique holes leading from 
the pivots to the front plate, in which there are cor- 
responding holes, down which a little oil will flow easily* 
You can make nothing of attempting to oil them in 
any other way. The man who brought me them 
without holes actually talked of taking the pulley out 
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to oil it: Le. holding up the weights, or the window, un- 
screwing the four screws, oiling, and putting in again I 
It only proved that he knew they wanted oiUng and 
did not know how to manage it. 

Another difficulty arising with heavy windows, or 
indeed with any tall ones (as all windows ought to be) 
is how to open the upper sash, which is much the best 
to open in bedrooms, and often in living rooms too, 
when it is not desired to leave the room exposed to 
visitors from outside. The simplest way is to have a 
ring fixed under the top bar of the upper sash, and to 
keep a rod in the room with a hook at the end to pull 
the window down or push it up. And I don't know 
that there is any objection to it. Another and rather 
easier plan is to fix a strong pulley above the window, 
with a kind of endless rope over it, i»6. with the two 
ends fixed to the same hook in the upper bar of the 
sash, the rope hanging down in a narrow festoon in the 
middle. This is particularly adapted for bedrooms, 
where there is generally a dressing table before the 
window? and the appearance of the rope hanging down 
is of no consequence, which it may be considered in 
drawing-room windews which have no middle upright 
bar. There is another patented plan on the same 
principle, but more complicated, and it involves a pair 
of ropes and handles hanging on each side of the 
window,^ and requires the use of two hands to work it. 
I prefer the single rope in the middle very much and 
have had it in use for many years in such of my windows 
as required it. I need hardly say that vdndows cannot be 
properly cleaned without a ladder unless the upper sash 
does open, and they are made to do so in all decent 
houses now, though I had to alter them all through a 
house in London thirty years ago. When you wish 
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either the upper or the lower sash of a window to )ceep 
generally closed, the best way is to make it overbalance 
the weights if it is the lower one, or the weights over- 
balance the sash if it is the upper one — only not enough 
to bang up or down. This is often desirable in servants' 
room windows looking into the garden, with the lower 
panes of fluted or rough glass. 

It is a small matter, but worth notice, that the 
projecting hooks often put on the lower bar of sashes of 
one pane are always o^tching the blinds, and that 
either sunk openings or rings above the bar are the 
proper way of enabling you to lift them when there is 
no cross bar to take hold of. Another thing which 
often gives some trouble is this. When the old-fE^ioned 
endless blind string is used going over a small pulley 
at the bottom, the string is continually getting stretched 
and loose, and nobody, seems to observe why. It is be- 
cause every pushing up of the lower sash bends the string 
and so stretches it, and in time breaks it. The simple 
cure is to put in a smooth pin or hook for the back string 
to go over at the same place where the sash would cut 
it when raised as high as possible. The strain upon it 
is then constant instead of variable. 

Blinds. — As I have to mention blinds I warn every- 
body against spring rollers if they care about having 
any certainty of the blind going up straight. Tassels 
are also troublesome things and always getting in the 
way of your eyes. The best arrangement for bUnd- 
strings is to have one end attached to the bottom rod of 
the blind, and the other to the roller at the top in the 
usual way where the old double string is not used* The 
string hangs in a festoon or caima»ry^ a very elegant 
curve, and is always at a convenient height whether the 
blind is up or down; otheiwise you have two tassela 
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to dispose of, and to get dirty, and one is often on tbe 
floor. Venetian blinds, whether of the drawing up 
kind or with thick louvres fized in frames or hinges, 
are much more effective outside the glass than insidei 
though more difficult to manage, and the pulling up 
ones are of course more liable to be damaged by weather 
when outside. Thick linen blinds outside, close to the 
windows down nearly to the bottom, are the worst of 
all, cutting off all the best light and admitting the 
worst. There are some made of thin strips like wicker 
work, only with strings instead of wicker in the vertical 
direction, and going on a roller at the top, which 
admit a fair quantity of light in sunshine and also 
enable you to see out, but not outsiders to see in, and 
these I think the best on the whole for outside blinds 
in a very hot aspect. The best internal blinds for 
the lower part of windows are the old-fashioned wire 
gauze. 

After some years' trial I have come to the conclusion 
that copper wire rope sash lines last no longer than good 
hemp ones, either twisted or plaited. But properly 
twisted ones of four strands which will not untwist 
are hard to get, and the common plaited lines are 
rubbish, and look like mere tow when untwisted. The 
good plaited ones are composed of distinct fibres down 
to fine threads (Buckingham's); the difference is just the 
same as between coarse thick string of one twist and 
whipcord, or ^blind-line;' which is composed of a 
succession of twisted strings. A recent invention, of a 
sash line made of a pair of narrow steels wrapped round 
with copper wire, must have come from some crinoline 
steel maker in despair at the female change of fashion 
to close skirts. The steels and the wire surfaces must 
rub over each other with a heavy friction all the time 
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they run over the pulley, which wastea force or makes 
the lifting harder and tends to break them. 

Window fastening.— There are several contrivancea 
for preventing the common lever window faBtener from 
being pushed open from the outside ly a knife. The 
simplest and therefore best of them all is HopkinsoD*s, 
with a kind of shoulder to the lever, which pinches a 
knife tighter the more it is pushed. And that, or some 
equivalent fastener, ie expedient, to hold the windows 
fast against both thieves and wind. The old-fashioned 
loose thumb screws did that most completely, but they 
are liable to be lost, and look untidy lying about ; and 
as they take a little time people will not use theno. 
I have lately used the following improvement of an 
old-fashioned latch which used to be put over the lower 
sash of windows to keep it from being opened &om the 
ouUide, but has gone out of use because it is tronble- 
some to reach it, especially in tall windows whenever 
you want to open them. I also wanted it because my 
lower sashes had a habit of rising &om the 
continual pulling down and up of the 
upper ones. The latch 8C (fig. I2a) is 
made of either iron or brass (I prefer iron) 
and hangs on a strong screw at s in the 
fixed side of the window and goes into the 
notch at c in the window bar when it is 
down, where a bit of iron is screwed into the 
bar to prevent the notch wearing. At i^ is 
another notch which receives the back of 
the latch when it is lifted, and it stays there 
by being just overbalanced, like a bell 
""' '"■ when it is * set.' You then have both 
hands free to lift the window, even if there are two 
io*'>hes, and the moment you do lift it it throws the 
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latch down again and ready to enter the lower notch 
inevitably whenever the window is abut again. 

This other one (fig. I 2b] was also designed for tall 
windows to Berve the purpose of a fastener to prevent 
either window being opened 
from the outside any more 
than it IS for the time, and 
also to prevent them from 
Bhakmg with the wind A 
short lever with a heavy 
eccentno end turns loose on 
the large screw which you li" 120. 

see fixed in the little frame or carnage which is screwed 
on the top bar of the lower aaah near either or both 
ends, BO that when the heavy end of the lever is pulled 
up by the string the windows are free , but when not 
eo pulled up the eccentric jams against the Bide rail of 
the upper sash and prevents either that from bemg 
lowered or the lower sash raised, but either can be 
moved conversely to shut the window if it is open The 
strmg may either loop on to a pm at any convement 
height, or what is better, pass under a small bit of 
leather screwed to the lower window rail (india rubber 
rote I find). They are better for the eccentric face 
being \b^ rough, and may be of cast iron, only filed 
where it goes into tiie carriage. When the meeting 
raila are properly rebated, and not merely bevelled, I 
do not see how a knife of any kind could be introduced 
while the windows are shut. I have both these fasten- 
ings on my windows, and I seldom open the lower 
sashes of most of them. 

A habit has grown up of making the bottom rail of 
windows as much too deep as it used to be made too 
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thin, in order to make room for sunk ^ lifts' to put your 
fingers in, where there are no cross bars. These very 
deep rails are ugly, and shut out as much view as if 
the sill were 2 or 3 inches higher. The lifting can be 
done just as well by rings on the top of the bar. 

Doors. — I have spoken of the mouldings and panels 
of doors as involving architectural principles of con- 
struction at p. 96, but I have a little more to say 
about their shape. Look at the doors of any good 
house of the last century and compare them with either 
the grandest or the poorest doors of almost any similar 
house now, and if you have an eye for such things 
you will see the superiority of the old ones probably in 
every respect. I only say * probably' because there are 
a few good ones made stUl and there were always some 
bad ones. But the great miajority have the feeble, 
stuck-on, sprawling mouldings which I spoke of before, 
and thin panels, or some new-fangled disposition of 
the shape of the frame and panels, which the architect 
has thought would look original, or Gothic, or some- 
thing else requiring very special treatment ; or very 
likely all those faults together. No pattern looks so 
well as the old six-panelled door, exhibiting a cross in 
the top, which makes a handsome figure in itself, unless 
they spoil it, as they sometimes do, by making the head 
as long as the arms, or longer ; for I have seen even 
that. The top panels should be very distinctly wider 
than their height, about as 4 to 3, and the grain 
of the wood horizontal, not vertical as in the long 
upright panels. It is odd that such a small thing as 
that makes a great difference in the look. 

The best height for the handle, and therefore for 
the middle of the cross rail, is 3^ from the floor, to suit 
the average height of male and female hands. It is 
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true that some doors of the last century were very tall 
and had a pair of small panels at the bottom, making 
eight altogether ; and the handles consequently higher ; 
but they were exceptional and are ugly and incon- 
venient. In the inferior rooms however, with doors 
under 6^ high and 3^ wide, we may be content with 
four panels and square-edged rails. 

Gothic oak doors or stained deal ones may perhaps 
be made with three narrow panels in width, provided 
the outer rails are kept wide enough to look — and to 
be — ^strong, which they very often are not. For if the 
rails are not wide the mortices have not bearing and 
leverage enough to keep a heavy door from drooping in 
front and making all the joints gape. The best thick 
doors, of any heavy and strong wood, should have 
double tenons in the thickness, though not one person 
in 1000 or more will ever see it. But anyone who 
understands carpentry will know that they are far 
stronger than single ones, in several ways, having twice 
as many surfaces for the glue to hold by, and more 
than twice as capable of preventing the styles from 
twisting jilst enough to open the joints on one side or 
the other, which is fatal to the appearance of an un- 
painted door. This also I learnt from Mr. Longmire of 
Osnaburgh Street, who voluntered to do it for all the 
thick doors in the house I have described. 

Another odd fancy of some people is that doors can 
be made to look better by running a bead down their ' 
middle, making a pretence of their being double, or 
folding ; which is a very bad thing in itself, even when 
real, for doors of ordinary width, because it practically 
results in using one narrow door, which looks very 
inferior to a handsome large one, and also because 
folding doors never fit firmly, i,6. the under one is 
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never firm, except church doors with heavy bolts at 
top and bottom. The Grothic builders never divided 
doors unless they were wide enough to make two large 
ones. Then came the usual modern fallacy that the 
eye can be tricked into believing that things are large 
by dividing them into small parts, and we are expected 
to be deceived into thinking a common door a grand 
one by making a sham slit down the middle, which 
only spoils it. The best looking size for the doors of a 
large room is about 3^ &' by f 4^^, and for a moderately 
large one 3' 3'' by f. But 3' is quite wide enough for 
practical purposes and for small rooms. 

Hinges are generally specified in first class houses 
(as the builders call them) to be .of brass, the veiy 
worst material for heavy doors such as those are likely 
to be, being much too soft. It is slightly improved by 
steel washers at every joint if they are also kept oiled, 
which they very seldom are. Consequently they wear 
down in a few years and leave ugly gaps and let the 
doors fall too. Even wrought iron is inferior to cast 
iron of sufficient thickness for hinges of heavy doors, 
for cast iron on cast iron wears longer than anything. 
I have had large cast iron hinges, both long and wide 
and with steel instead of iron pins, made for some 
unusually heavy mahogany and oak doors. Of course 
they cost more than usual, but less than brass ones 
would have done, especially if fitted with steel washers 
which is their only chance of wearing long. Heavy 
doors and long shutters should have three hinges and 
not two as usual, the extra one above the middle of the 
door, and the screws must go into blocks behind the 
ordinary * lining ' or door case, or they will pull loose 
in a few years, beyond any power of fastening them 
again. A good width of hiuge makes a great difference 
in the leverage and strain upon the screws. 



springs to doors. 215 

I warn people against rising hinges for making doors 
swing to, especially heavy ones, as they never keep 
firm : besides, I think a door which will not stay open 
when you want it is a nuisance, except in special 
cases, and for them some kind of spring is better. A 
mere long bit of steel wire fixed to the door at one end, 
near the top hinge (say) and to the architrave at the 
other end, so as to act by torsion, makes a very good 
door-spring, and a quiet one, whereas the common door 
springs are abominably noisy. India-rubber springs are 
also quiet. Window-shutters should leave some space 
above them to let light into the room even when they 
are closed. I see no use in divided shutters in that 
case, and they look better all in one length. 

Trench polish. — It is better not to varnish or French 
polish oak before it has been left for some years to get 
dark ; and then you will probably be so well satisfied 
with its appearance that you will like to keep it. 
Church work is entirely spoilt by varnishing. But you 
must bear patiently its looking dirty for a year or two. 
Yet it is extremely difficult and requires some resolu- 
tion to prevent all the oak work, even in a church, 
from being rubbed and polished with bees wax or some 
other stuff. I stopped it in Doncaster church after a 
little had been done. For a year or two people kept 
talking about the dirty look of the unpolished oak, but 
by d^^ees they found that it came right and now looks 
just as it ought to do, and goes on improving. I am 
glad to see Sir Gr. Scott has left all the new oak in 
Bath Abbey unpolished. Mahogany however, and 
Spanish especially, goes on getting darker under the 
French polish, which is really necessary to bring out 
the beautiful * figure ' or natural colouring of the wood. 
The common or Honduras mahogany improves very 
much by mere oiling, and in some cases looks even 
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better than when French polished. I have seen several 
houses fitted up with < Oregon pine,' a beautiful yellow 
wood without knots, which looks not only much better 
than the conunon pitch pine, but than khj foreign oak 
(called wainscot), a very overrated wood in my opinion. 

In some cases mahogany, and still more, oak and 
deal flaps or wide boards on hinges, are spoilt and made 
to crack by the fillets at the edges being ^ mitred.' (A 
mitre is a joint at 45^ of two pieces with the grain at 
right angles, which makes all mouldings fit when there 
are any.) But the worst of mitred joints is that the very 
smallest shrinkage or swelling tells on them severely, 
and opens a wide crack either at the inner or the outer 
edge ; and therefore it ought never be done unneces- 
sarily in wide boards, where the whole shrinkage will 
tell upon the mitred joints of the fillets. When they 
are left square a little shrinkage or swelling produces 
no visible effect, provided of course it is not enough to 
crack the board through the middle. Wide boards for 
drawing on, being of deal and unpainted, and wide 
table tops, are specially subject to this defect, and are 
sometimes screwed to fillets or bearers, with ^slotted 
holes ' to allow a little play for damp and dryness. It 
is by no means a waste of money to spend a little on 
painting which will never be seen again at the back of 
panels against walls, to keep them dry. 

Oak floors are generally made now of thin and 
narrow bits of foreign oak or ^ wainscot ' nailed at the 
edges on a thicker deal floor and glued at the edges, 
and also to the deal in order to keep them all as flat as 
possible. English oak an inch thick is so strong that 
wide boards will not keep flat. But they can be narrow. 
And it looks very much better than wainscot, especially 
for such a place as a hall, and where the floor is not 
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polished. For a wainscot floor unpolished shows very 
little more than dust colour, while English oak has 
a 'tfgure' quite strong enough to show under any 
use if kept clean, as of course it would be by occa- 
sional washing. I have now had experience enough to 
enable me to say that it should be washed with hay tea, 
i.e. with an infusion of hay in the water to darken it : 
otherwise washing tends to make oak white, which 
spoils it. English oak boards thick enough to lie alone 
must be screwed down, for they will tear up any nails, 
and the screw heads counter-simk and covered with bits 
of wood, or with putty. I consider polished oak floors 
a special contrivance for breaking legs and other ac- 
cidents, and an utter abomination ; and encaustic tiles 
are not much better. Well made deal floors look nearly 
as well as oak when coloured round the borders between 
the wall, with a loose carpet smaller than the floor, as 
the carpets on oak floors generally are ; and they should 
not be nailed down with tacks which spoil the floors, 
but either quite loose or with a few rings hooking on 
to permanent nails. 

Fixing floors. — ^The practice of * matching' flooi 
boards, as builders and architects call tonguing them 
together, is rather out of fashion, though I suspect for 
no better reason than that it is invisible. But it is still 
frequently prescribed in specifications for good houses. 
There is however a better reason for omitting it, viz. 
that cutting the grooves leaves the cheeks on each side of 
the groove too thin, and they are consequently liable to 
turn up and splinter off ; and this is especially the case if 
the tongues are made of hoop iron as they generally 
are now if there are any ; for the iron rusts and swells 
and so splits the wood. When it is really necessary for 
keeping out dust to have tongues they are best made of 

L 
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wood cut obliquely across the grain: otherwise they 
have no strength themselves. Ordinary floors are all 
the better for the ventilation between the boards, which 
never remain so close as to be airtight. Of course no 
tongues do anything towards preventing them from 
shrinking if they have been put down before they were 
as dry as possible, or before the plaister of the room was 
dry, or even if they are planed over afterwards. There 
is not the same objection to dowels or pins, and where 
the floor is wanted to show no nails, as floors of billiard 
rooms which have no carpets, the only way is to nail 
each board obliquely by the advancing edge and dowel 
the other edge to the preceding board, making them 
all narrow. I have seen a pitch pine floor so made in 
which I could not see a crack. The thin oak floors laid 
on deal are made in that way. 

Hurry in building. — The fixing of floors with no 
cielings under them should be postponed as long as 
possible, in order that they and the rooms may be per- 
fectly dry, if you mean them to be like that same pitch 
pine floor, which was in a house not hurried up in ^ 
year, as nearly all my friends have done who have built 
houses, but taking two or three. It is absolutely 
impossible for any house to go through all the stages 
requisite for drying one thing before another is begun, 
in much less than two years. Yet nothing is more 
common, even in large and costly houses, than to see 
men plaistering down to the floors, and even the skirt- 
ing boards, which have been put in before the walls 
were dry from their own building. Unfortunately nailing 
down a floor over a cieling is apt to shake it loose, and 
therefore in upper rooms we must risk the damp which 
inevitably rises from the cieling plaister. But there is 
no such necessity in lower ones, which are the most 
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important, and there the nailing down of floors and 
the skirting over them may even be postponed — and I 
have known it so— imtil the rooms have been lived in 
for some time with fires. Kitchens now generally have 
deal floors instead of the old-fashioned stone, and there 
it is especially desirable to leave the boards loose till 
they have been exposed to the fire for a few months. 
The present cut floor nails cannot possibly be pulled up 
with the boards if once nailed down, as the old ones 
could, which were forged separately and much smoother. 
Parquetry Floors consist of squares made up of bits 
of oak glued together in patterns, and sold separately, 
and then nailed and glued down on a deal floor. In 
a certain way they look pretty, but their apparent 
weakness of construction is offensive to mechanical eyes, 
especially when the joints open, as many of them in 
every floor invariably do, sometimes very wide.* In 
nothing is the inferiority of nearly all modem work 
to old so striking as in the standing of wood panels of 
all kinds without cracks. You can get it done perhaps 
by a few of the very best builders ; but in former days 
it was done by common ones, as you may see — or 
rather might have seen till lately — in oak and elm 
doors of farm houses and others, and in quantities of 
church pews of the last century or two, which have 
been restored away for the vulgar and ill-made rubbish 
of most modem architects and builders, who, with a 
little ingenuity and care, might have modified that 
excellent old oak work into seats of better shape than 
the old ones undoubtedly possessed. 

* If anybody wants to see what it is liable to become let them look 
at the floors of the new Royal Academy rooms. A greater waste of 
money was never perpetzrated than laying such floors in such a place ; 
which however is no excuse for their cracking "s tl r ■• h .^ ^ 
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Soimd-proof Floors. — It is thought inconsistent with 
the character of the best rooms in large houses to be 
able to hear the noise of people overhead. The only 
"way to prevent it is to have the cieUng joists distinct 
from the floor joists over them. They may, and almost 
must be, fixed to the same great beams over a wide 
room, but that transmits the sound very much less than 
when floor and cieling are fixed to the same joists. A 
still more complete floor, when the room above is likely 
to be very noisy is to lay something of a loose kind 
over the cieling on thin boards. Sawdust, straw, and 
shavings will all answer, but they are all dangerous on 
account of the risk of fire from a match or a cinder 
falling through the floor. Gravel is still better, and I 
always recommend it over belfry cielings when there is 
not a room between the belfry and the bell-chamber, 
but it is too heavy for ordinary house cielings. There 
remains only what is called ' pugging ' or plaister upon 
laths, which is in fact a second cieling ; and felt, 
either the common very thick felt which is made for 
such purposes and for wrapping round pipes,, bu^ is by 
no means incombustible, or that new slag-felt which I 
mentioned at p. 192; but I found it would cost more 
than I thought it was worth. If you have. pugging 
you must take care that it is quite dry before the floor 
is laid, or it will be spoilt. It is probably inferior to 
the porous substances which break the waves of sound 
much more than anything that becomes solid like 
plaister. Wooden or lath and plaister partitions 
between rooms should be filled with shavings, if you 
wish to keep them tolerably sound-proof; and a single 
door between rooms is quite inefficient for that 
purpose. 

Closets. — It is wonderful how much trouble is fre- 
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qnently given by the omission to provide proper closets 
for buildings of all kinds, or any room to put them 
afterwards. It is impossible to suggest any general 
rules for them. I can only advise people to consider 
and inquire of their friends what provision of that kind 
is likely to be wanted and generally is wanted in 
similar buildings, and then to see in the plans that it 
is provided, and not to take for granted that it is or 
will be. They should always have both light and ven- 
tilation if possible. I do not mean W.C.s only, of 
which I have already spoken, but closets for linen, 
china, and other things. A borrowed light will do for 
some purposes if it is opposite to a window and high 
enough not to let the room be overlooked from the 
closet. In churches there should always be a large 
closet provided for the sexton's tools, and for coals if 
the stoves are above ground ; in some places large 
enough for a wheelbarrow and spades and also for the 
bier. I have known great inconvenience and dirt 
caused in churches by the want of it, and yet it is 
hardly ever thought of in plans ; and as superfluity of 
area is the last kind of redundance which architects 
think of any value it is often impossible to provide 
such a place afterwards within the church at all, and 
80 some shabby lean-to shed has to be built outside. 

You must not even assume that a coach-house will 
hold as many carriages as it professes to do, with- 
out measuring the plan. I have seen one built by an 
architect whose chief experience was in house-building, 
with the assmrance that it would hold two sets of 
carriages, large ones behind and small in front ; and 
behold, when it was too far built to alter it was found 
to be only 17 feet deep, while every full-sized carriage 
is 13 feet long) as he could have ascertained in fiv^ 
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minutes. The least that will do for that purpose 
is 24 feet deep. Just in this same way I have fre- 
quently been assured that churches would hold from a 
quarter to a half more people than could sit in them. 
With some people neither space nor time seem matters 
of calculation or measurement, but of mere guess. 

Locks, being good or bad, materially affect the 
comfort of a house. There is however one apparent 
cause of locks ceasing to act for the purpose of keeping 
doors shut which belongs rather to the doors and the 
hinges. Either the doors are so ill-made that their 
joints in the frame have given way, and the front drops, 
so that the spring bolt of the lock comes below the 
hole in the * striking plate,' or else the same thing 
happens from the failure of the hinges of which I have 
already spoken. I cannot go into the construction of 
locks here, and as to locks for the purpose of extreme 
security I may refer to my article on them in the 
* Encyclopaedia Britannica ' (afterwards reprinted in a 
book with the article on clocks). 

But extreme security against skilful lockpickers is 
not much wanted in house door locks, and there is little 
to be considered except the general goodness of the con- 
struction and ability to keep in good condition under 
the constant banging to which they are liable^ I may 
say that the small bolts worked by a second smaller 
handle inside the room are now generally abandoned ; 
and they are of course useless if a key is left in the 
lock. If the locks are really good ones, so that no key 
but their own will open them, every lock and its key 
throughout the house ought to be numbered, or you 
may spend hoiurs in finding the right one, if they are 
all taken out, as they sometimes will be ; especially as 
the keys of the best locks look the most alike ; for the 
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difference depends, not on complicated looking wards, 
which are worth nothing for real security, but in im- 
perceptible differences in the stops of notches, which 
in good locks work four levers or tumblers while 
common locks have only one. Without advertising 
any absolute superiority of one maker's house-door 
locks over all others, it is a fact that the great improve- 
ment in the construction of domestic locks, as well as 
of bank and safe locks, was begun by Mr. Hobbs from 
America in the year of the Great Exhibition, when he 
picked all our be^t English locks, and invented a new 
one of his own — ^not the famous and costly * changeable ' 
lock, but one costing no more than Chubb's or Bramah's 
which he taught us to pick. The firm is now Hobbs, 
Hart and Co., of j6 Gheapside, and Mr. Hart has from 
time to time introduced fresh inventions and improve- 
ments ; and at any rate I can say that I have seen no 
house locks superior to theirs, nor any safe locks equal 
to them. Nettlefold's door locks seem equally well 
made, and nobody can do wrong in having either of 
them. 

There are different tastes as to the mode of fixing 
in what they call the * furniture ' or * follower,' which 
ordinary human beings call the handle. (For some 
mysterious reason trades of all kinds seem to dislike 
ordinary language, as you will soon see if you look 
at a specification and try to understand it without 
previous experience.) There may be other locks as 
good as these which I have not examined ; but I have 
seen some of very inferior make substituted by a great 
architect's managing clerk throughout a large building 
for Hobbs's which were in the specification. I found 
it out just in time to have them all sent back, and of 
course the architect (who was undoubtedly ignorant o^ 
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the transaction) said it was very wrong, but could not 
believe that his excellent clerk could have had any but 
the best unknown motives for so going out of his way 
to meddle with a matter he had nothing in the world 
to do with, and to spoil his master's work, for )ie did 
not even pretend to think the substituted lodks any 
better. Until we have the sense to make it criminal 
/or an agent employed by one party to receive anything 
from the other party to any transaction, bribery will 
continue and increase. The Secretary of State and the 
Attorney G-eneral approved of a Bill which I drew for 
that purpose in 1877, but ai^other power stopped it. 

There is a rather favourite mode of fixing on lock 
handles which I have seen specially recommended in 
an architect's book, and which is demonstrably the 
worst of all. The handles are attached to, but capable 
of turning in, the bosses which are screwed to the door 
— ^necessarily with very short screws, because they must 
stop at the lock. Consequently they tear out with pull- 
ing at the handles, and in time all the wood is torn to 
pieces. A far better plan is one rather oddly called 
the ' Hercules,' in which the same bosses are prolonged 
as ornamental plates and bolted together through the 
door above and below the lock. Hobbs and Hart's have 
two halves of the spindle pinched together by a screw 
in the lock, which is reached by a long thin screw- 
driver through a hole in the fEice plate, which should 
always be left open in order to be seen. Messrs. Tonks 
of Birmingham have another, difficult to describe, but 
simple enough in operation and free from objection so 
far as I can see; besides others not specially worth 
notice. 

Latch and Safe Locks. — Some years ago I invented 
41.^ addition of a small < spring cmrtain,' or steel plate 
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which 18 pressed up against the key-hole of street door 
locks, to keep out the dirt of London and other such 
places. It does not really cost sixpence to add, and 
plenty of them have been made at Hobbs and Hart's ; 
but I have heard of shopmen making absurd difficulties 
about them without any authority except their own 
ignorance. I also introduced a mode of locking safes 
without the key, and yet without the inconvenience 
and risk of spring locks, which lock by merely pushing 
the door to, to which there are various objections, 
except for street doors and boxes. By turning the 
handle which works the heavy bolts of the safe as far as 
it will go at first you merely shoot them, but by pressing 
a button and turning the handle a little farther you 
fasten the lock so that it requires a key to open it. 
Masters who want to go away and do not like to leave 
their keys, but have a clerk that they can depend on to 
shut the safe, can thus have their safes locked after 
they are gone. Mr. Hart makes these also. 

Bells of proper thickness to sound well, for either 
rooms or hand dinner bells, are no longer to be bought 
in shops, as it is nobody's interest to put more than the 
smallest quantity of metal into them, and not one 
person in 10,000 who buys them knows anything about 
it, or how they will sound at a little distance. If you 
want good ones you must specify that they are to be 
of thicknesses running from a 1 6th to a 20th of the 
diameter : that range being necessary in a set of house 
bells to get sufficient variety of note without an incon- 
venient difiFerence in size. Larger ones, such as dinner 
bells, and still more for outside use as clock bells, must 
be still thicker, not less than a 12th or a 13th of the 
diameter, as explained in my book on Clocks and Bells. 

Altering houses. — Though it would be absurd tc 
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say that houses should never be enlai^ed or partially 
rebuilt, yet mauy a man repents when it is too late 
tiiat he has spoilt his house for ever for the sake of 
keeping two or three old rooms. The best excuse for 
it is that the work in them is generally superior to any 
new work that he can get now, both in substantial and 
in decorative construction ; and also, that a new plan 
nowadays is often no plan at all, but a mere throwing 
together of rooms with the avowed intention of their 
looking irregular and accidental, as if they had been 
done from time to time, of which I have spoken in the 
second chapter. It is impossible to suggest any rules 
on such a point, but all experience suggests that, if it 
is fairly doubtful whether you should rebuild or add, 
then it is almost certain to be best to give rebuilding 
the benefit of the doubt, if you can afford it, and can 
trust your architect or yourself to make a better plan 
for the whole. One thing is quite certain : a small 
house turned into a large one, either by one alteration 
or by several, is invariably a failure. In like manner 
many a person repents of not having made his best 
rooms a foot wider, which increi^ises the cost very little 
unless it affects the whole plan, but the comfort and 
appearance of the rooms a great deal. On the other 
hand, the cost of what is called ' making a place,' '^.e. 
building a house and its appendages in a field, neces- 
sarily exceeds all calculation, besides taking many 
years to get over the appearance of novelty, unless you 
have been singularly lucky both in your site and your 
designer and your builder, even if you fency you are 
building in the most genuine antiquated style. A 
quiet-looking square brick house in the fiishion of the 
last century (provided it has not blue slates) will appear 
older in a year or two than ninety-nine out of a hundred 
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of the fussy and pretentious mansions, all roof and 
chimneys and gables and projections, which architects 
and their employers believe to be extremely Gothic or 
old English. 

Cost of building. — ^I wish I could give more infor- 
mation than I can as to the probable cost of building a 
house of any given size ; but their conditions vary so 
much that it is impossible to give more than a very 
general idea of it, at present prices ; and how much 
more may have to go in beer and idleness as the world 
goes on being educated, it is impossible to guess. If 
any optimist likes to persuade himself or be persuaded 
that the quantity of work done varies inversely as the 
number of working hours in the day, or does not vary 
at all (assuming men not to overwork their strength) I 
am not going to argue with him, auy more than with 
one who believes that all men are bom eqiially clever. 
Taking things as they are, they appear to me to justify 
the following rough estimates. 

The Ecclesiastical Commissioners' parsonages are a 
convenient standard for what may be called a moderate- 
sized, or perhaps I should say a rather small gentleman's 
house, and they have a fixed standard of size and con- 
ditions. About forty years ago i,cxx)2. was enough for 
those houses : indeed some were built for less. I re- 
member their being advanced to i,iooZ. Now they allow 
i,6ooi., and that is not enough to include the necessary 
incidental expenses. Such a house will contain about 
1,800 square feet of ground floor ; so that nobody need 
reckon on building one for much, if any, less than \U 
a square foot of internal area. And you will not build 
one of twice the area for anything like twice the price. 
I assume them to have the usual heights of country 
hQUse? in each case, say on the s^verage 30 feet of wall 
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above the ground for the large one, and 23 for the 
.^mall, exclusive of gables. Still smaller houses in the 
game way will be something less per foot. 

Large houses cost more for their area and height 
than small ones because everything in them is done 
more expensively: the walls will be thicker — or at 
least they ought to be ; the beams thicker also because 
longer ; passages and stairs larger, and more room wasted 
for the sake of appearance ; besides the merely orna- 
mental features which may run to any cost, far beyond 
the 2Z. a foot which ought to be sufficient for a good 
house containing an area of 5,000 ft. An area of 
10,000 ft. will probably approach 3^. a foot. But at 
that size it is useless to think of estimating without a 
plan, because such houses depend more on the £ancy of 
the architect and his employer than smaller ones. You 
may easily interpolate an approximate estimate for any 
other size between these limits. If the heights exceed 
what I gave of course the cost per foot of area will be 
greater. Some perhaps are done for less, either under 
some exceptional advantages or by building in a flimsy 
and unsubstantial way, if not complete scamping. But 
probably these estimates are ofbener exceeded than 
excessive. Up to a very large size you need not trouble 
yourself for this piurpose about the particular plan, 
but make up your mind what ground floor rooms and 
hall you want, and their sizes ; and then, however they 
are put together, in any plan decently compact, the 
expense will be much the same. Other modes of calcula- 
tion, by cubical contents, may be found in books, but I 
have found them no more certain as to the result than 
mine, and considerably more complicated ; and they 
must all be varied by local circumstances affecting 
the carriage of materials and other things. 
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tables. — ^Though I do not propose to speak 
of moveable furniture generally I must make one 
remark about the construction of tables on a point 
which affects the comfort of nearly everybody who has 
to sit at them. It never seems to occur to table-makers 
that either the legs or the framing between them which 
carries the table can possibly be in the way of human 
legs which have to sit imder it, and they think it may 
be of any depth. Further than that, in an evil hour, 
some genius who knew where to strike the folly of 
mankind, invented what he called telescopic tables, 
which contain a system of elaborate sliding framework 
all for the purpose of doing what a couple of strong 
sticks or bars do just as well, and better, viz. : sup- 
porting the extra leaves for turning a short table into a 
long one. It seems never to have occurred to anybody 
that the pair of sticks or bars can be put away with the 
leaves when they are not wanted ; and if necessary, two 
pairs of them of different lengths, instead of all this 
* telescopic ' framework, which costs more pounds than 
the loose bars cost shillings, and seems designed with 
the special object of knocking people's knees, and some- 
times sticking fast when the table is wanted to be 
expanded for a dinner party. 

Not only that, but by a proper arrangement of the 
table legs they may be kept entirely but of the way of 
human legs. Over the page is a plan of such a table, 
with the bars and three leaves, which I have twice had 
made for myself. It is convenient to have one of the 
leaves narrower than the others in order to obtain a 
greater variety of sizes of table. The pieces of frame 
AB, CO, are only required to keep the legs stiff, not to 
support the table lengthwise of the grain of the wood, 
and AB should be of the shape shown sideways in 
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section, eo that they may be clear above tbe kneea 
of people sitting at the table. The loose \ain D£, 
DE, are quite out of the way,and maygo through AD, 
BG, anywhere. These tables coat also much lera than 
teleecopic ones. The common modern form of table 
edges is the section m, which famiture-sellers fancy 
makes a thin board pass for a thick one, as I suppose 
the authors of all the sprawling clasa of mouldings do, 
whidi I Bpoke of at p. 96. An old form and a better 
one is iiy at any rate for a decently thick table ; and 
thin ones are ofben thickened at the edge for appear- 
ance, and this equally suits them : m has the disad- 
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vantage of practically making the table smaller than 
its outline, as of course nothing can be Bet on it beyond 
the square edge : it always seems to me to give a 
particularly mean and scamped appearance to a table. 

Libiary tables of all kinds should only have a very 
shallow drawer where your l^s have to go under it, 
and are much better with none. Cabinetmakers pre- 
tend that they are difficult to make so, but you may 
take my word for it that that is nonsense, whether they 
are tables with ' pedestals ' full of drawers down each 
side, or only with a single drawer in depth all round. 
If there would be three in the length of the table, leave 
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out the middle one if you mean to sit comfortably. If 
only two, you must be content with making them 
shallow. All drawers, especially in dirty towns, must 
have linings, i.6. boards right through, or between each 
successive drawer, if you mean the things in them to be 
kept tolerably clean. The quantity of dust that gets 
in somehow over them if they are not completely in- 
closed is wonderful. This is one of the many differ- 
ences between bad and good furniture. The front of a 
set of cheap drawers is nothing but a set of rails ; of 
good ones, it looks like the drawers themselves only 
without their fronts. 

Spring-bottomed Chairs I consider one of the worst 
inventions going. It never seems to have occurred to 
anybody that the springs which suit light people sink 
down into nothing under heavy ones, and of course they 
are aU made as light and weak as possible. In my 
opinion the best of them are nothing like so comfortable 
as a well stuffed hair seat, and as soon as they get a 
little out of order, as the cheap ones soon do, they are 
intolerable. It is also a common mistake, and especially 
in railway carriages, to make the arms too high. A 
really easy arm-chair ought to be wide enough for your 
arms to go down within the arms of the chair, even if 
they are not too high. People try chairs by sitting 
down in them for half a minute in a shop, and are 
surprised to find that after half an hour the effect is 
very different. 

Of all the contrivances for making rooms uncom- 
fortable and useless, except for lolling in low chairs and 
reading books (in every sense) light, the recent fashion 
of abolishing a central table is the worst. Drawing 
rooms have become mere places for the exhibition of 
what are called ornaments, mostly rubbish, and a sort 
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of subsidiary green-house. And this nuisance of abolish- 
ing useful tables for useless and uncomfortable seats 
of various forms is extending to clubs, under the in- 
fluence of either furniture-men or professors of taste 
and fiishion. This however is beyond the scope of 
building, which only extends to what is called fixed 
furniture, and luckily these things are not. 

It is generally forgotten that flowers and shrubs in 
a room at night make the air unwholesome, though not 
by day. People sometimes feel it so much that they 
have to remove them. A greenhouse open to the room 
is liable to the same objection, and to the further one 
that it always keeps the room damp. This shoiild be 
considered in building them. 

The present fiuhion of painting rooms dark, and 
putting muslin curtains all over the windows, and 
ground glass in back rooms, and conservatories behind 
them, and a general love of darkness rather than light, 
is a queer sign of the age. I do not know who benefits 
by it, except ladies who paint themselves bright, and 
lamp and candle makers, seeing that these dark- 
coloured rooms require three times as much Ughting as 
light ones. And as if London were not dingy enough 
already these pretenders to taste and * high art ' have 
begun even to paint the outsides of houses dark too. 
In a few years there will be a reaction against this folly 
and people will wonder how they ever submitted to it. 
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CHAPTER y. 

CHUBCH BUILDING, 

Style— English v. Foreign Gothic — ^Brick Churches — ^Modern Slopes too 
Steep — Towers and Spires— Modern ones too thin — Hexagons and 
Octagons — Capacity generally overrated — ^Apsidal and Square Chan- 
cels — ^Vaulting and Open Roofs — ^Transepts— Windows — Acoustics — 
Falpits and other Fittings — ^Metalwork — Pews — ^Bestoration. 

A GOOD deal of what would be appropriate to this 
chapter if it stood alone has been already treated of in 
the foregoing ones. And in this as in the others I 
only mean to notice things which are generally or fre- 
quently neglected, or which require some special atten- 
tion. 

The question of style being quite settled by public 
consent in favour of some kind of G-othic for church 
building, it is needless to say more on that point. The 
subordinate question of * what kind of G-othic,' divides 
itself into English and foreign ; and again, what kind 
of English Gothic. The annual catalogue of churches 
building, such as that in the * Companion to the Al- 
manac,' shows that nearly every church which professes 
to be English Gothic professes also to be Early De- 
corated. It is therefore no longer necessary to repeat 
the proofs given in my former book on church build- 
ing, and by other people, that this was the climax of 
the old English styles; that till then, architects, or 
designers of whatever kind they might be, were working 
upwards and gradually developing, if not inventing, and 
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therefore improving ; but that there was then nothing 
more left in that direction to invent, except weaker 
variations and degradations of what had already reached 
perfection. Just as no Greek temple was ever able to 
surpass the Parthenon, so there is one best and perfect 
spire in the world, Salisbury, and all the later varia- 
tions were for the worse. Tower-building alone (without 
spires, I mean) improved after the early Decorated 
times, because it had not been much cultivated in 
them, and so there was room for invention and improve- 
ment, especially at the top, where the spire would have 
affected the design. 

I have said in Chapter II. all that I have to say 
about the other so-called Grothic styles, and their 
modem imitations and exaggerations and the fashion- 
able attempts at originality in that direction. The 
problem of building a satisfactory-looking church in 
brick is yet unsolved. In old times it seems hardly to 
have been attempted in this country; for the brick 
churches in districts where stone was too expensive 
for walling, were (I believe it may be said) invariably 
plastered, and stone was imported for the window 
mullions and tracery and other decorated parts only. 
It does not seem to be certain whether the whole of 
the walls made of old Boman bricks in St. Alban's 
Abbey were plastered originally, and possibly some 
parts may not have been ; but certainly a great deal 
was very early. And whether it was or not, the parts 
which are bare of plaster now look very ill, except the 
tower, which is redeemed by the large quantity of dark 
cement used in its late restoration, and partly also by 
its distance from the eye. It was however plastered 
before that, probably when it was built in Norman 
times. If any kind of brickwork can be suitable for 
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church building, it is the dark Hertfordshire bricks 
pointed with dark mortar. 

Some old colleges, schools, tithe bams, and other 
large buildings, as well as houses, look very well with 
jambs and mullions of moulded bricks, though they 
will not do for tracery. There would indeed be no 
difl&culty in making it; but it would probably cost 
more than stone, considering the number of patterns 
that would be wanted for a small number of bricks ; 
whereas jambs require only a few patterns for many 
bricks. This suggests windows in the Early English 
style for brickwork. But not the common square 
jambed ones, which always look mean, especially when 
* neatly picked out ' with white mortar as usual ; dark 
pointing is essential. Good E.E. windows can only be 
made with moulded bricks, * piurpose-made ' for the 
arches also; and they should have * labels,' which 
are among the eyebrows that modem architects are 
so fond of shaving off. I take the opportunity of 
remarkii^, what is often disregarded or unobserved, 
that very sharp arches were less used in the old narrow 
lancet windows of that style than for the large windows 
of the later styles. They were sometimes, where 
narrow windows or doors had to stand beside wide 
ones of the same height, and occasionally in other 
places ; but the normal lancet windows had arches no 
higher than equilateral, and for some reason or other 
they look much better so, though large arches will 
bear much greater elevation — ^provided they are not 
< stilted,' ^.6• provided they are genuine arches curved 
from the bottom, and not an arch set on upright bits. 

Square-Stopped windows, with mullions and a low 
arch between them, under the general flat top, can 
of course be built easily in brick; indeed they are 
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common,— one may almost eay, miiversal, in old build- 
ings of the kind I have mentioned, and would do 
very well for small and cheap churches, though below 
the dignity of large ones. The doors may have 
arches of almost any pitch, as indeed brick windows 
might but for the difficulty of tracery, and mullions 
carried up without tracery are abominable. Bailways 
however have made such a difference in the facility 
for using stone, and so much more is charged for 
fancy bricks than common ones, that I doubt if much 
is to be saved by using them instead of stone, except 
perhaps the common patterns of bevelled bricks and 
round-cornered ones called * buU-nosed.' 

The value of deep cornices, of gradually spreading 
bricks, some set zigzag and .others square, some con- 
tinuously and ' others discontinuous, like dentils, is 
sufficiently well known, but requires more boldness in 
execution than is often found. I added two or three 
courses lately to one designed by an architect under 
the impression that he was making it very large, and 
I wish I had added more ; for one piece, where more 
was added to cover a slight recess, looks much better 
than the rest. I also found a great improvement in 
making the continuous course over the dentils project 
beyond them — as courses carried by dentils in genuine 
architecture of that kind always did. They represent 
beam ends, and nobody would think of carrying beam 
ends quite up to the edge of the cornice or whatever 
they are to carry: but the whole theory of cornices 
seems to be treated as if they were promiscuous oma^ 
ments to be stuck on anyhow, as I intimated before. 

Buttresses, though not peculiar to church building, 
are seldom found in houses, and are only required for 
wide rooms like churches and halls, with no internal 
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walls to help the roofs. I have spoken before of the 
general want of depth in modem architecture, e,g. in 
windows especially, and their mullions, and it is equally 
conspicuous in buttresses generally ; though by way of 
compensation one sometimes sees them of an absurd 
depth for anything they either have to do or make any 
pretence of doing ; for the appearance of having work 
to do is a sufficient justification for architectural fea- 
tures really added for ornament. 

Here again, let anybody compare most modem 
churches with most old ones, or the sections and plans 
of them in well-known books. It is enough to say that 
the buttresses of all the pointed styles were generally 
a good deal deeper than their width, and that in 
modem churches they very seldom are so. It has 
sometimes been alleged that buttresses were only to resist 
the thrust of vaulting. But that is certainly not true, 
for they exist in hundreds of churches where there 
was no idea of vaulting ; obviously because they were 
perceived to be ornamental, and because the pressure 
of a roof is necessarily in some degree outwards, and it 
suggests the idea of requiriilg some i^edundanoe of 
strength in that direction even if it does not really 
want it. 

But in a church of any considerable size I should 
always make them do real work, and connect the whole 
together by light flying buttresses within the aifile roof, 
which add greatly to the architectural effect besides, 
giving both an appearance and reality of connection and 
support from the open roof of the nave down to the 
foot of the buttresses outside. This is especially desir- 
able when there is an apse with an aisle or periapae 
carried round it, which I shall speak of afterwards. 
The nave walls or clearstory of many old churches have 
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been pushed outwards by the roofe when the joints 
began to decay, and would have been materially helped 
by such supports as these, though they come lower than 
external flying buttresses which carry vaulting. Sir 
Qr. Scott introduced them at Doncaster, probably 
from Nantwich, which he was restoring at the same 
time, and they are also in the old church at Hatfield 
near Doncaster. He added half arches springing from 
the pillar caps to meet them, which makes the internal 
vista of the aisles appear completely arched at each 
bay. But that has no constructional advantage, and I 
have not followed it in St. Chad's Headingley, or in 
Mr. Bass's church at Burton, both of which I designed 
with the internal flying buttresses alone. Headingley 
church absolutely required them, having an apse and 
periapse, and it was natural to carry them throughout, 
even if they were not an evident advantage anywhere, 
both mechanically and in appearance. 

For some reason or other architects have taken to 
making all slopes of buttresses, and still more of plinths 
and set-offs, steeper than they were in the styles which 
they profess to copy. One hardly ever sees them now 
less than 60°, and often more, whereas old ones in the 
plinths and bases were very seldom, if ever, more than 
45°. And in these, as in the slope of roofs, old archi- 
tects observed the difference between those which are 
high up and require a high slope to prevent them from 
receding from the eye too much, and those which are 
nearly on a level with or below the eye. 

Towers and Spires. — ^This is a very large subject, 
and I gave a whole chapter to it in my book on church 
building, which I am not going to repeat, but only to 
notice a few practical points of design and construction* 
\s towers historically came first, though they after- 
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wards went out of fashion for a time and returned/ 1 
will treat of them first. The Saxons evidently knew 
that a plain unbuttressed tower ought to diminish in 
size upwards ; not merely by slight set-ofFs at each 
story, which I think came in afterwards, but by a 
gradual tapering, just enough to be visible, especially 
in the diagonal view of the tower, which magnifies it 
in the proportion of I'4I4 (or >/2)to i. The Greeks, 
as is well known, did the same with their columns, and 
a little more ; for they gradually increased the tapering 
with the height, giving the outline which is called 
entasis. Some old towers, and notably old Doncaster, 
which was inferior to none in outline and vastly 
superior to the new one which professed to follow it, 
had that kind of outline on the whole, even though 
naade irregular by buttresses. Such towers as the central 
one of Canterbury, and still worse, the Victoria tower at 
Westminster, rising sheer out of the ground for about 
300 feet without a set-off, look as if they were top- 
heavy, and bursting at the top, or wider than at the 
bottom, through some optical illusion, for which differ- 
ent explanations have been propounded. The best of 
them is that we see things in spherical perspective, or 
as if they were engraved in a hollow sphere with us 
in the centre ; and that what the eye considers up- 
right are what we may call meridians, converging to 
a pole or zenith over our heads. Therefore two 
parallel upright lines, not so converging, appear to 
lean outwards, and the more so the higher they go. 
Another explanation is that a tapering tall body is at 
once recognised by the eye as more stable, if it tapers 
or decreases upwards. Take the familiar, though gradu- 
ally expiring, form of a tall windmill ; nothing looks 
more stable for its height; and a spire is the same. 
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Bat whatever may be the theory, there is no doubt 
about the &ct, that towers not tapered by set-offs look 
better if the walls diminish upwards at the rate of 
about I in 120, and rather more towards the top if 
very high. That I did learn from an architect, Mr. 
Teale of Doncaster, but some of the most eminent of 
his fraternity have evidently never learnt it, nor have I 
seen it noticed in any book. 

The great difficulty of tower building is at the top, 
and I do not know a single modem one that is quite satis- 
factory, except where some original design left unfinished 
has been completed, though partly by imagination, like 
that of Worcester cathedral, where the rudiments of 
the peculiar comer turrets existed, so that there was 
no doubt as to the plan, but only as to the elevation of 
them and the intervening pinnacles. As I had nothing 
to do with the restoration of the lower part, I may say 
that I know of no such conversion of a great &bric 
from one of the meanest of its kind into almost the best, 
by the judicious restoration of features not merely 
perished by decay but by complete excision. A fisu^ 
without a nose hardly differs more from a handsome 
one than that tower as it was up to a few years ago 
differs from what it is now — ^very superior, as I think, 
to Gloucester, which is rather higher and was much 
more famous, but of a later style. 

A good many old towers are unfinished as to 
pinnacles, and it is very difficult to guess how some 
of them were iotended to be finished, if indeed it had 
been ever settled, and was not left to be determined by 
trial of patterns, as I have not the least doubt that 
many were in old tim^ ; both because the designers 
could not draw in perspective, and because they knew 
the &llacy of drawings, especially for things at a great 
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height. It is a great pity that the same practice is 
not oftener followed now. Four very fine towers in 
that condition occur to one immediately : York, 
Durham, Howden (which two have a great affinity, and 
Howden was a ^ peculiar ' of Durham), and Lavenham ; 
and we may add the western towers of Wells, and that 
of Tarvin near Chester ; in all of which the construc- 
tion evidently leads up to some kind of large pinnacles, 
but indicates no more. Pershore was so, but some 
pinnacles have been added, from either conjecture or 
invention, which have the usual fault of being much 
too tall. And J am justified in saying that, by the 
universal admission that the Doncaster ones are greatly 
improved by being rebuilt 4 feet lower than they were 
at first, as mentioned at p. 100. But it is impossible 
to lay down rules for the construction of tower tops, or 
in fact any other decorative feature. 

Spires. — It requires some ingenuity to build a very 
bad spire. There is so little room for variety, either in 
the outline or general construction, that a man must 
go out of his way to spoil the spire itself, though the 
junction with the tower is by no means easy to eflect 
dexterously, especially when the tower has pinnacles and 
a parapet. Yet the feat of making bad spires is some- 
times accomplished, and in this way for one. A few 
of the old spires, either from accident or design, are 
contracted or become rather blunter towards the top : 
no doubt because the builders got afraid of the sharp- 
ness when they came near the top and thought it safer 
to contract it more quickly. It is possible that in a 
very few cases they may have deliberately made an 
entasis. But if anyone will lay his head close to the 
bottom of the king of spires, as I have, he will see right 
up the 200 feet to the very top, proving that the 
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outline is quite straight. And so far as I have bee& 
able to observe, the same is true of all the great spires, 
except a few which are known to have had the top 
rebuilt at some time and lowered and blimted, as at 
Grantham. There is no more doubt that it was the 
established rule to build spires with straight edges 
than to build Grecian pillars with an entasis ; and the 
singularity — and ugliness — of the very few excep- 
tions ought to have taught architects to avoid and not 
to copy them. I allowed it to be done once, against 
my own opinion, and the result was so impleasing that 
I spent 8oo2. in pulling it down and building a new 
one, somewhat larger also. There is a peculiarly abo- 
minable entasised spire to an Independent Meeting 
House near the Halifax railway station. 

The perforated spires of the Continent fortunately 
never took root here, and have not been imported yet 
by our modem foreign Gothic imitators. The nearest 
approach to them in English spires is the breaking 
up of the outline by a multitude of spire-lights, or little 
windows with canopies ; and these require very careful 
treatment and keeping within due bounds. Salisbury 
has none; nor Grantham, Norwich, or Chichester. 
Newark is the best specimen of a many-lighted spire, 
and that. looks best in the direction in which they least 
interfere with the outline. Salisbury has only windows 
at the bottom, and placed with the peculiar felicity of 
everything in that perfect work. If you want to see a 
modem contrast to them look at those in Mr. Street's 
spire at St. Mary's Lichfield. The body of the church 
was rebuilt, not by him, some years later in memory of 
Sishop Lonsdale, as the spire was in memory of his 
brother the Vicar. It is said by those who knew the old 
spire of Chichester that the new one is inferior to it 
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though l^ir G. Scott says that the only alteration he 
made was to raise the tower a little so as to keep the 
windows clear above the roofs, which one yfould cer- 
tainly have expected to be an improvement. Without 
mentioning dozens of inferior ones, all these things 
prove what a delicate matter the junction of a spire 
with the tower is. And so far as I can judge from 
pictures, the foreign builders very seldom were success- 
ful there. The transition ought to be decided and un- 
mistakable and yet should appear easy and natural. In 
some modem spires and some ancient foreign, but no 
English ones, you cannot say where the transition is. 
In many others^ a man seems to have picked up a 
spire somewhere as he might an extinguisher and 
dropped it on a tower. I must confess that I am not 
quite satisfied in all respects with one which is sub- 
stantially my own, St. Chad's Headingley ; but I had 
no opportunity of seeing it while it was building at 
the critical point; without which no one can infer 
from drawings what the effect will be. If I had seen 
it I should certainly have altered it by trial with some 
wooden patterns, to fill up the comers better, which 
are too abrupt — a better fault however than the oppo- 
site one. 

A few old spires rise from an octagonal addition to 
the tower, but the old builders evidently perceived 
that it is a mistake and appears to lower the dignity 
of a tower to a turret, and so those few examples were 
not followed, but remain as warnings what to avoid. 

A ' brooch ' spire, or one where the cardinal faces at 
the spring quite reach the sides of the tower, is very 
apt to look too heavy for the tower when seen on the 
square, though it may not when seen diagonally, 
especially if the tower has not deep buttresses and 

Ka 
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the spire is as tall as the tower, as at Salisbury and 
most of the great ones. Accordingly many E. English 
brooch spires were not so tall as the tower, i.e. were 
blunter a good deal than many of the non-brooches, 
where the bottom of the spire is quite within the tower, 
often leaving a passage all round. Probably the angle 
1 1 ^°, or the width = -2 of the height, or 20 feet wide to 
100 high, is the sharpest spire that looks well. Some 
modern ones look more like spikes than spires, by reason 
of the miserable thinness of the towers, which on the 
average have barely, or not half the sectional area 
of old ones of the same height, or 14 ft. inside where 
old ones would be 20, and 1 1 where old ones would be 
16. This is constantly being brought to my notice in 
connection with bells, about which architects will not 
condescend to learn anything, as if it was not their 
business to learn how to provide properly for all the 
objects of a building. They will dictate to you about 
desks and seats and altar cloths, and leave the weightier 
matters of the building, which can never afterwards 
be cured, to be done as wrong as possible. I must 
refer to my book on Clocks and Bells for instructions on 
those subjects. Even independently of that, few people 
seem to know as a mere matter of architecture, that the 
towers of old English churches were very seldom higher 
than four times ilieir width without the buttresses, and 
generally much less. Boston is the only notable excep- 
tion, and 60 ft. of that are due to the lantern at the 
top, which is more of the nature of a spire. The tower 
of Dundry near Bristol is narrower than usual for its 
height, but it is only a small one altogether. 

Spire Beds. — There is a point of some consequence 
in spire-building which I have never seen noticed in 
any book, viz., whether the beds should be horizontal 
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or at right angles to the faces. Though the former is 
almost invariably done, the latter is certainly the right 
construction and the strongest against any accident by 
storm, because in that case every successive piece of 
spire from the top downwards lies in a kind of cup, 
which tends to prevent the stones from spreading; 
or you may say that any narrow vertical slice of 
spire forms a straight-sided arch, which cannot fall in 
by reason of the adjacent stones, nor outwards by 
reason of this construction, while the stones can slide 
outwards if they have a horizontal bed. The tops of 
spires and pinnacles are ofteper loosened by wind, decay 
of mortar, and, I suspect, lightning, than most people 
have any idea of; and it is certainly desirable that the 
construction should be such as will be safe even if the 
joints get loose. I do not find either that builders say 
that square-jointed stones are more expensive than 
horizontal ones. The face stones manifestly take less 
trouble and less waste, while the fewer comer stones 
perhaps take more. As many of the top courses of a 
spire as can be should be tied down by a long iron rod 
through the finial and a cross bar inside the spire with 
a nut at the bottom. 

Conductor. — This rod, whether ending in a vane or 
not, should be the first part of the lightning conductor, 
which is always now a wire rope f or J in. thick, 
which should be attached to the very bottom of 
the rod, or it may be to the nut at the bottom. 
It is wonderful how inveterate the folly is of putting 
glass rings or neckcloths roimd the conductors when 
they are fixed to the wall; as if the 'electric fluid' 
(as the newspapers call it) wanted to leave the wire 
which is a good conductor for the wall which is a bad 
one ; or would be deterred by a bit of glass if it did 
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I have always thought the climax of architeotural 
science was reached at Christ Church Doncaster in 
1830, the spire of which was capped in great triumph 
by the architect's own hand with a glass cone or flnial 
to frighten away the lightning: which however was 
perverse enough to disregard the intimidation and 
knocked the spire over in the short space of four years. 
Another common piece of folly is taking the con- 
ductor outside through a window instead of the shortest 
way down inside, as if the 'electric fluid,' like a bad 
smell, would be less dangerous in the open air. And 
yet another is the idea that it ought to go down into 
water, which these philosophers seem to imagine will 
dissolve the lightning like salt, or kill it as if it were 
gunpowder, while it will be dangerous if leffc dry. All 
these absurdities were proposed to me at the rebuilding 
of the great Doncaster * church in 1858, and for the 
satisfaction of the alarmists I got Faraday's opinion: 
I need not say what it was. The Houses of Parliament 
were ccmdvAitored by Sir W. Snow Harris, who perhaps 
had even more experience than Faraday in that matter, 
and he laid the copper bands actually in the walls under 
the plaister. Mr. Newall has published the same opinion. 
Wooden Spires. — Church spires now are almost invari- 
ably of stone ; though occasionally we do see wooden ones 
on small churches, covered with lead, or slates, or those 
pieces of split oak called ' shingles,' which look like 
narrow flat tiles, but whiter, and look very well too, 
and last a long time, perhaps as long as any other 
covering, without repair. Slates do not look well on 
spires, if they do anywhere, which certainly the common 
smooth blue slates do not, as I observed before, though 
the old grey Westmoreland slates do. Every objection 
to lead for roofs (see p. 181) applies d, fortiori to spires. 
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the steepest kind of roof. The old ones were leaded in 
diagonal pieces, which also look the best. The tallest 
spire in the world, that of old St. Paid's, was leaded, 
until it was burnt down, some years before the burning 
of the whole cathedral in 1666 ; and so is the curious 
t¥risted spire of Chesterfield church, which some people 
are silly enough to believe is really upright, or the top 
vertically over the centre of the base; whereas the twist 
is also a bend of the timbers through some defect of 
original construction, which, like all such defects, has 
a tendency to increase itself, as gravity is always acting 
with it, and gravity never sleeps. 

Spires are so generally octagonal that it may appear 
superfluous to speak of any others. But there are cases 
where it is better to make them hexagonal ; the comer 
turrets of Worcester cathedral tower are part of the 
original design as to their plan, and are perhaps unique 
as hexagonal ones in that position. There are how- 
ever two reasons for making a small spire hexagonal in 
certain cases ; one is, where you want a tower rather 
wider one way than the other with a spire on it ; for 
you may see in a minute that a hexagon will only 
fit a parallelogram whose sides are in the proportion of 
the height of an equilateral triangle to its sides, or 
•866 to I, or 19 to 22 very nearly. The other reason 
is that reducing a small square tower to an octagon 
sometimes makes the faces too small for clock dials, 
or even for windows, and these two causes may often 
concur in a small bell-tower which also forms a sort of 
porch at the west end of a church, either engaged 
(inside) or disengaged (outside). Sometimes also in 
domestic building turning the square into a hexagon 
enables you to make a dial face more directly as you 
want it. I have had a case of that kind myself where 
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the square would have faced wrong and an octagon 
would have been too small. The face of an octagon is 
'414 of the side of the square, while that of isb hexagon 
is '5 of the larger side, and ^577 of the smaller side of 
the parallelogram on which it stands. 

Everybody knows how to draw a hexagon, dividing 
the circumference of a circle into 6 by its own radius. 
But the way to make an octagon out of a square is not 
80 obvious. This is one way : from a comer A draw the 
arc B Gr, cutting the diagonal A D in Gr. Draw H G F 

and KG- A; parallel to two sides 
of the square : K, F, will be comers 
of the octagon, and K F or G- D 
^ the length of every side. Another 
way is this : Draw the two diago- 
nals bisecting each other at C. 
With radius AC draw the arc 
H G ; and in like manner draw 
the opposite arc A C. Then H, A, 
are comers of the octagon. The 
area of the octagon is '828 or nearly 5-6ths of the 
square, and that of a hexagon is exactly f of the 
parallelogram which contains it. 

Octagons. — The celebrated central octagon at Ely is 
not a ^regular' one, i.6. its cardinal sides exceed the 
others, in the proportion of 1*414 or \/2 to i, because 
the smaller sides are only diagonals of a square division 
of the aisles, which are only half the width of the nave, 
as in nearly all cathedrals, and many of the old 
churches. The aisles of a church to fit a regular 
octagon must be 707, not '5, of the width of the nave. 
The octagon imder the dome of St. Paul's is * irregular ' 
in the same way, the aisles being only half as wide as 
the nave* 
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Mr. Fergusson calls a central square tower Hhe 
bathos of Gothic architecture internally,' and lauds the 
superiority of an octagonal one. But I do not agree 
with him. Both external appearance and mechanical 
construction are, however, unfortunately opposed to 
octagons. It is only a church of immense length like 
Ely that will bear a central tower as wide as the whole 
church, even with the comers cut off into an octagon. 
And at Ely the octagon is not the tower of the church. 
Moreover the wide octagon judiciously stops at a little 
height above the roof, leaving only the minor or interior 
one, of the same width as a square tower would be, to 
go up higher. And further, that minor one is not and 
could not be of stone, because it stands on nothing, 
except oblique abutments. Such abutments to carry a 
stone octagon would have to be as large as if they 
carried a dome, and what that would be you see at St. 
Paul's, or St. Peter's, or any of the domed churches : 
whereas at Ely the octagons — ^both the major and the 
minor one — are carried by the ordinary pillars of the 
nave and choir; in fact that ingenious lantern was 
built on them after the old Norman tower with its four 
piers inside the octagon had fallen, as many Norman 
towers did from bad building and foundations. 

The only genuine stone octagon of any great size that 
[ know, except spires, is the old Grlastonbury kit'Chen, 
a square room gathered at the top into an octagon by 
oblique arches of the kind called by the appropriately 
sounding name of squinches, such as you may see under 
many stone spires. But after all that is not wider than 
the Salisbury steeple, which very few people have any 
idea is as large outside as a first-rate house five windows 
wide, and the inside larger than almost any drawing 
room, containing about 1000 sq. ft, 

m3 
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Central towers are not indeed the most convenient 
plan of church building where economy of space has to 
be considered ; but so far from agreeing that they are 
the bathos of Gothic architecture even internally, I 
think those four great piers, when well designed, are 
the grandest internal feature of a large church. In a 
small one they are absurd, blocking up and shutting 
oif an immense proportion of the space without any 
grandeur of their own. But it is singular that the 
earliest tower-builders, though often failing in their 
building, from making the piers of rubble instead of 
solid stones, imderstood how to plant a central tower 
better than any of their successors, i.e. without making 
it so obstructive of the view down the church. Look 
at Winchester cathedral, Norwich, Tewkesbury, Mal- 
vern Abbey, or St. John's Chester, where the tower 
is gone but the piers remain, or even the later ruins 
of Eievaulx, and you will see no contraction of the 
nave by the front shafts of the tower piers. In the 
Norman ones they are kept back, and at Eievaulx 
they are ' bracketed out,' i.e. the lower parts cut oflF 
and the upper carried on corbels. That is imi- 
tated in the Gordon Square Irvingite church, which 
as far as it goes is one of the best specimens of 
modem English Gothic. In the church which I de- 
signed for Mr. Bass at Burton, with Mr. Teale of 
Doncaster as architect, the innermost ^ order ' of the 
piers and the great tower arch towards the nave are 
omitted altogether, care of course being taken to make 
the tower strong enough in other ways, and especially 
by building the walls of large squared stones throughout 
up to the bell-chamber. In a smaller way I did the 
same with the tower of the Railway church a mile north 
of Peterborough station, which is a good deal larger 
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than it looks from the railway. That is also rather 
peculiar in having no transepts, but the aisles simply 
carried past the tower ; which is as low as it well could 
be, and is open as a lantern to the church, like that of 
the neighbouring cathedral. 

There is one other case in which a central tower 
of a cross church need not materially contract the 
nave, viz. : where there are no aisles ; because then the 
transept walls form such an abutment that the tower 
arches may be as wide as the nave. I need not say that 
that is an expensive mode of building, as you have the 
greatest possible quantity of outside walling and gables 
for a given area. But prodigality of space is an im- 
portant element of beauty, and fEir more effective than 
the same cost expended in mere decoration. The south 
transept in a small church of that kind naturally con- 
tains the seats of the patron and his family, and the 
north the organ, and perhaps a vestry behind it. For 
there is no greater mistake than the common one in 
modem church-building of making very short transepts, 
and also low and narrow chancels. I do not believe 
that any old church was built originally, or all at the 
same time, with the four limbs of different heights, as 
modem ones are nearly always, from the mere pleasure 
of doing wrong, so far as I can see. Where they were 
different there was always a difference in date. 

Capacity of churches. — As I am speaking of waste of 
room I may say here that the capacity of churches, 
and the size of congregations in them, is almost always 
overrated. I have seen boards of the Incorporated 
Church-Building Society stuck up declaring that the 
church contains more sittings than it would if it had no 
passages at all. I never measured an architect's plan, 
from the great Doncaster church downwards, with'^"^ 
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finding that nothing like the professed number of 
people could, or would, sit in it, except under some 
great attraction which makes the church 'fuller than it 
will hold.' It sounds excessive, but it is the fact, that 
scarcely any church, however well arranged, will hold 
(except on such occasions) more than one adult person 
for every 8 square feet of floor, and much more often 9. 
The actual clear sitting space required for each person 
is 5 square feet, or 34 in. x 21. Practically they 
will not sit in less width than 21 in. on the average ; 
and that, remember, must be clear of the seat ends. 
When we came to divide the two new Doncaster 
churches which were finished together in 1858, we 
found by trial that we must mark one less sitting for 
each pew than the architect had reckoned on. Barry's 
House of Commons turned out to be too small, as every- 
body knows it is, exactly in the same way, or rather 
worse, for they had to put one row of seats less on each 
side than he had designed. 

Chancel and comer towers. — In a few churches the 
tower has come, by some local necessity or by destruc- 
tion of the old chancel proper, to be over the chancel 
or the eastern part of it, sometimes called the 
sacrarmm ; and it is by no means a bad plan where 
circumstances £a.vour it. In that case the chancel 
roof should on no account be lower than the nave ; in 
fact there had better be no distinction between them. 
In like manner a nave between a higher chancel and a 
western tower looks very ill ; and so does a bell gable 
between a nave and chancel of different heights : the 
gradation of the three heights in succession is the 
only proper and ancient arrangement. A chancel tower 
certainly ought not to be condemned as an oddity by 
those who are always looking out for oddities by which 
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to show their originality. For instance, there has just 
come under my eye a picture of the east end of Balliol 
Chapel, which Mr. Butterfield the architect, with evi- 
dent malice prepense, made to look as if the building 
of the chapel was an afterthought, and the sill of the 
east window obliged to be set upon the south end of a 
long wall which is supposed to have happened to be 
there : which is every bit a mere pretence and affecta- 
tion. Even if it were not, and if the wall had been 
really there before, nothing can justify such a lopsided 
and ridiculous construction, and the not making a 
vertical break in the wall to mark the north-east comer 
of the chapel, and make the wall an appendage to the 
chapel, not the chapel to the wall. There are plenty of 
other things which might be criticised there if it were 
worth while; but it is not ; and it was by mere accident 
that this picture came under my notice just now, in- 
stead of some other example of lopsidedness and ab- 
surdity, such as the tower of Mr. Street's Law Courts, 
probably the ugliest in the world. 

A chancel tower is far better architecturally, and 
no worse practically, than one stuck in some odd comer 
of the church, and making the outline a continually 
varying mass of confusion from every point of view. 
The N.E. towers of St. Mary Bedcliffe and St. John's 
Chester are of a different age from the churches, one 
earlier and the other later, and are therefore no excep- 
tion to the rule that a single tower should be in the 
axis of the church, so that it may look symmetrical 
from every point of view, subject to minor variations 
only visible when near ; just as the pairs of towers at 
Lichfield and Exeter are alike in general shape but not 
identical in details, and as a great many south aisles 
differ in details from the north. I have already spoken 
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of this principle of Gothic symmetry and the modem 
ignorance of it in the second chapter. 

Every now and then the tower was completely dis- 
tinct from the church, as at Ledbury and elsewhere, or 
like the separate campanile of Chichester, and the larger 
one which Wyatt the destroyer swept away with many 
other fine things at Salisbury; but those are of a 
different class altogether and no exception to the rule 
I have stated. And there are a few old small towers 
forming porches in the usual place. Nor are the thin 
Lombardic towers, which also were not axial, and could 
not be, an exception either to that rule or to what I 
said just now of the thinness of most modem Gothic 
towers compared with old ones. 

Tower stairs require more attention than they some- 
times receive, and sometimes they attract too much 
attention by being put in one comer turret out of all 
proportion to the others and rising high above them. 
It is true that that is done in some old ones, but I 
think in none of any great architectural importance; 
and it is rather a defect than a beauty. In the old 
Doncaster tower, which was imrivalled in elegance of 
outline, unhappily missed in the new one, care had been 
taken not to spoil it by that kind of lopsidedness, for 
the staircase was ingeniously turned inwards above the 
lower windows. It is not worth while in any ordinary 
tower to carry the stone staircase to the top. A ladder 
from the bell-chamber is sufficient for every purpose 
of a staircase there. When there happen to be large 
comer turrets, or a spire which will overpower one 
larger than the others, as in the grand spire of 
Grantham, there is no objection to carrying the stair- 
case up to the top of the tower; only you must re- 
member that it weakens it considerably for carrying 
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the spire. It is little known that T&mworth church 
tower has a very carious staircase, or rather pair of stair- 
cases like a corkscrew with two threads, one opening to 
the inside and the other to the outside at the bottom. 
It must have been made for mere fancy, as the two 
emerge together at the top, and one staircase might 
have had both an outside and an inside door at the 
bottom. It makes them both too steep. 

Porch. — ^Although a west tower door is very com- 
mon, and looks well outside, there is no denying that it 
is practically almost a nuisance and is generally dis- 
used, from allowing the wind to blow straight into the 
church, and therefore it is no use to build them so. A 
west nave door always requires an internal porch. 
I do not know why there should never be south 
porches to towers, which would avoid that inconveni- 
ence. There is no doubt too that the usual place for a 
porch, viz* one bay short of the west end is practically 
wrong and wastes a good deal of room, except where the 
font is beyond it. It is far better at the western bay, 
like the fine one at the S. W. tower of Canterbury, 
and in a humbler way, St. Chad's Headingley. I wish 
it had been so at Doncaster. It must depend on 
local circumstances whether the porch is to be on the 
south or the north side ; but I need not say that the 
south is best whenever circumstances admit of it, 
A northern one generally requires an internal wooden 
por(ih or screen besides, on account of the cold. 
Porches are very often made too low, and when they 
are they produce the impression that the whole church 
is on a small scale before you enter it. It generally 
comes from mere carelessness in designing, treating it 
as a matter of course that the porch roof is not to rise 
above the aisle wall ; whereas it may as well * die in*^ ' 
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the aisle roof anywhere, even at the top, as it does 
at Headingley. Of course it should not on the other 
hand be on too large a scale for the church. This, like 
everything else, requires an eye for proportions and a 
constant recollection that a man's stature is the ultimate 
scale for everything in a building. 

Apses and square chancels. — Apsidal chancels have 
come or returned into fashion very much of late : not 
that they were uncommon in England in Norman 
times, when there were many round ones, as at Peter- 
borough, Norwich, Tewkesbury, and many more which 
were absorbed into longer square ones in later times. 
I remember no Early English round apses. Those 
Norman chancels were very short compared with the 
later fashion of making the chancel practically the whole 
church for service, when the close and thick stone screens 
came in, such as in York Minster, Ludlow church, 
and a multitude of others. A round apse is an undesir- 
able thing to build, except with very narrow windows, 
for the reason given at p. 147. I made one with narrow 
E.E. windows at the Peterborough railway church, as a 
variety, but I prefer the five-sided semidecagon of St. 
Chad's Headingley, which is described at p. 148, es- 
pecially on a rather large scale. No other form of 
apse looks well except these two, though semihexagons 
and octagonal ones were sometimes used, as at St. 
Michael's Coventry and Westminster. 

Periapse. — It adds immensely to the effect of an 
apse to carry the aisles round it in what I call a 
* periapse,' generally called an * ambulatory' — ^though 
nobody ever walks in them, and sometimes by the 
French name 'chevet,' which I do not see that dic- 
tionaries recognise as meaning more than any space 
behind the altar, without reference to its shape or 
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construction. The periapse is very useful for vestries 
clerical and lay, a priest's and choir door, and sometimes 
for the organ, and saves building ugly appendages for 
these purposes, while this is a handsome one, and gives 
a peculiar appearance of completeness to the plan inside 
and to the church outside. 

Even the ground plan of a grand and well propor- 
tioned church has a kind of beauty. York Minster, the 
largest church north of the Alps, except Cologne, notwith- 
standing the beauty of some of its parts, is clumsy 
and ill proportioned; and if you look at any book 
of plans you will see how impicturesque its plan is, 
compared with those of Lincoln, Ely, Canterbury, 
Salisbury, Beverley, and many others, dead and living. 
In one thing our old builders declined sadly from 
the oldest, viz. in the designing of west fronts. We 
have nothing left like the once vast spread of front, 
flanked with large towers, and sometimes another in 
the middle, of the old monasteries of Bury and St. 
Albans (if the latter were ever completed) and Bochester 
according to pictures, and Ely if it had its north-west 
transept. Wells alone is of the same type, the towers 
being beyond the aisles, though small compared with 
Bury and St. Albans. The now transeptal Norman 
towers of Exeter were built for flanking towers to a 
west front much wider than even York or Lincoln, 
where the towers terminate the aisles. 

The semidecagonal apse with periapse requires the 
capitals and bases of the pillars to be either round, or 
decagonal, which looks very well at Headingley, though 
I have seen them nowhere else. The arches are neces- 
sarily a good deal narrower than those of the nave or 
chancel, supposing them to be of ordinary proportion to 
the width, which is generally rather more than half' 
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since each side of the apse is only *6l8 of half the 
width. Consequently it becomes a question how their 
height should be managed ; and I am convinced that 
it looks best to make them reach as high as the ad- 
jac^it side arches, with a continuous string ail round. 
But the bases will naturally be raised by the altar steps 
(I only use the word altar in these matters architectu- 
rally and for brevity, not theologically ; for the Church 
of England has no altars, as the supreme ecclesiastical 
tribunal has several times decided). And the caps of 
the apse pillars may very well also be raised above the 
others, and look better so. The reredos or altar screen 
should be only of the necessary hei&:ht all round, so as 
to let the tops of the windows of the periapse j^st be 
seen &om the far end of the church. The finest example 
we have of this kind of treatment, though not a 
regular five-sided apse, is at Canterbury, where the 
chancel is gradually narrowed, so that a number of 
pillars come into view with the Lady Chapel behind 
them. 

At Salisbury, St. Albans, Exeter, Hereford, Bomsey, 
and a few other churches, there are three or two arches 
square across behind the altar, with a short east win- 
dow over them, and over the roof of a lady chapel lower 
than the chancel ; which then has the defect of adding 
nothing to the length of the great back bone of the 
church. Accordingly St. Albans and Winchester, which 
are actually the longest of our cathedrals, look nothing 
like so long as Ely or York or Lincoln. I put them in 
that order because Ely looks much the longest in the 
back, though York is really, but its apparent length is 
injured by the huge tower in the middle, which no one 
realises to be as wide as the length of an average church 
nave of 5 bays. Lincoln is about the same as Ely, 
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without its low Galilee at the west. Ganterbmy is 
longer in the back, only it is broken, and the eastern 
piece called Becket's Crown looks severed from . the 
rest. But these were all far exceeded 1^ old St. 
Paul's, which had an nnbroken length of roof of about 
200 yards. The lengths in the table at the end of the 
book are all internal ground-floor lengths. 

Tower over Font. — ^When there is no tower door, that 
makes a capital baptistery, or place for the font. Fonts 
are generally about the worst things built in churches 
now. They have a truly Victorian style of their own. 
Their various characteristics of ugliness and prettiness 
and flimsiness are beyond description, and worthy of a 
book of ^ modem fonts ' to match the book of ancient 
ones, of which the variety is wonderfid, and nearly aU 
handsome in one way or another, from the rudest Nor- 
man to the most elaborate Decorated and Perpendicular. 
A flat cover spoils the look of any font, and any cover 
at all is absurd and useless. As a practical matter, the 
pipe for draining it should go into a larger pipe, to 
prevent any risk of it being choked up, and of course 
a drain provided through the foundations of the church, 
which is very apt to be forgotten. I warn any one 
against trying white marble for a Gothic font, though 
any dark marble will do, and in fact is the handsomest 
material for them. I once tried a very good red marble, 
at St. Mary's Lichfield, but it is decidedly inferior to 
dark. One of the finest large fonts of dark marble is 
one which I do not remember seeing in any book, at 
St. Mary's Beverley, and there is another of the same 
material but not so good design, in the Minster of 
that venerable town, which is unique in the possession 
of two of the finest churches of the cathedral and paro- 
chial type. 
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Bell Gables. — ^From towers one naturally turns to 
bell turrets and gables, but I have nothing particular to 
remark on turrets. One of the most striking illus- 
trations of the difference between ' Eyes and no Eyes ' 
is the modem perversity of putting a bell gable be- 
tween a nave and a chancel lower than the nave, not 
perceiving the necessity for gradation in the succes- 
sive heights. If the nave and chancel are continuous, 
it is right enough to mark the division by a bell gable, 
as it is by a central tower: but not otherwise. They are 
generally also made too high, and look as if they were 
top heavy and would blow over. This comes partly 
from their being thin, and partly from the roof of the 
church being too steep, which necessarily makes the 
square base of the bell gable larger, and partly from the 
arch or arches for the bells being too high — ^much higher 
than the bells require. 

Square Chancels. — I do not mean to recommend ap- 
sidal chancels as superior to square ones, but only as an 
occasional variety. They have one obvious inferiority 
in admitting no great east window, which is such a 
valuable adornment to a church. I am surprised that 
in no new long chancel that I know of has the reredos 
been advanced, leaving one bay behind for vestries. 
That plan however is only suitable for a chancel of at 
least four bays, and a long church, of which there are 
very few. Doncaster would have been immensely im- 
proved by such lengthening, all its limbs being too 
short for its height, as I have said before in speaking of 
proportions. There are a few fine churches with vestries 
behind the reredos, such as Wakefield and Lavenham, 
but they are only low appendages hardly visible out- 
side, and not at all inside, and with the inconvenience 
of being entered through the space within the* altar 
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rails. Putting a vestry behind the reredos in the full 
height of the chancel is only equivalent to putting a 
Lady chapel there, and using it. And now that large 
vestries are wanted for the choir it would be very 
convenient as well as handsome. 

Few church-builders seem to appreciate the value 
of a wide chancel, both for convenience of the choir 
and architectural effect. It seems to be thought 
orthodox to make it narrower than the nave, though it 
is orthodoxy of quite modem invention. It is not so 
in a single cathedral or monastic church, nor in any of 
the great college chapels, such as King's, though it is 
289' long, or Trinity (200'), Magdalene (Oxford), St. 
George's Windsor (225'), Eton College, multitudes of 
old parish churches, and indeed all the cross ones, 
whether with central towers or without, like St. Mary 
Bedcliffe and every cathedral with a second transept ; 
beyond which the choir is never diminished in either 
height or width. And in many, where the chancel is 
narrower than the nave, it is only just enough to mark 
the difference externally ; for which however there is no 
necessity, except that when each part is of good size it 
gives an appearance of greater length generally. With 
an apse it is peculiarly imnecessary, for two reasons : 
first the apsidal roof alone makes a sufficient variety 
in the outline; and secondly, as that shortens the 
back bone of the roof by half its width, it makes the 
straight part of the chancel roof look very short indeed, 
imless it is longer than the ordinary proportion. And 
when you have really great length, you may almost 
treat it as you like ; but that is very seldom now. 

Any one who wishes to see how easy it is to 
mark an external division of the nave and chancel 
without sensibly diminishing the width may see it at 
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St. Mary's Lichfield. We were hampered with th« 
difficulties of a strictly confined space in re-building 
the church. Although, as I said at p. 3, the design of 
that church (except the tower which had been rebuilt 
before) was substantially mine, the old church, of the 
Benaissance style, was a simple parallelogram, and the 
problem was to make a Grothic one of fair proportions 
on the old foundations of the walls and pillars^ not 
showing the inevitable shortness of the chancel too con- 
spicuously. (I hope nobody will give me credit for 
the pulpit and some other internal phenomena which it 
exhibits.) Notwithstanding all these fiacts nobody seems 
able to build a little bit of a chapel for 200 people 
now without sticking on a still smaller bit at the east, 
more like a pantry than a chancel ; and some really 
decent larger ones are snoilt in the same way. I say 
of this, as I did of the system of cutting up into little 
bits in general (p. 9), that instead of giving an appear- 
ance of increased size in stone, whatever it may do on 
paper, it is a mistake of the very worst kind, an 
attempt at imposture which invariably foils ; for after 
the first minute the eye recognises nothing but the 
universal littleness, and regards the whole building as a 
kind of baby house. 

Vaulting. — I have little to say on this subject, as 
it is fully treated of in Mr. Q-arbett's * Rudimentary 
Treatise on Design,' and Mr. Fergusson's ' Handbook.' 
But I have to protest against that abomination of the 
vigorous style men, showing rough stone work in vaults 
instead of plaistering it, as was always done in the 
days of real Gothic architecture. And there is another 
quite as bad, which the great professor of * conservative 
restoration,' Mr. Street, has thought fit and been allowed 
to introduce into the south transept of York Minster, 
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ix. substitating mere boards^ visible as such, instead of 
the antient plaister; indeed he has done both, one in 
the middle and the other in the aisles. Nobody ought 
to subscribe another shilling to a restoration carried on 
in that way. Besides the other objections to such a 
change, he does not see — or care — that it has the effect 
of making the vault look much lower. I had some 
difficulty in convincing some visitors lately that that 
transept is really ■€» high as the other. Mere geometri- 
cal details about vaulting would be interesting to few 
readers, and so I do not give them. 

I contributed a little to some papers on it at the 
B.I.B.A. in 1874-S, chiefly for the purpose of correct- 
ing the common fallacy of treating Gothic vaulting as 
if it all depended on the ribs, and as if the filling up 
or panelling did nothing ; whereas it does a great deal, 
and indeed is essential to the stability. I also defended 
* fan tracery,' which it has been the fashion of late to 
denounce as base and imreal, whereas it was one of the 
few real originalities of the Perpendicular style : not 
when it runs into the unmechanical monstrosities of 
heavy pendants from the 'springers,' like those in 
Henry VII.'s chapel at Westminster (see next page), but 
in its genuine and perfect form at King's Chapel, which 
is the widest vault in the kingdom, and the Lady 
Chapel at Peterborough, behind the round apse, and 
some others. That kind of vaulting is as genuine 
mechanical construction as the plainest Norman, or 
the most elaborate Decorated with any number of 
diagonal ribs filled in with plain stones. But if people 
start with an erroneous theory, which is entirely wrong 
mathematically, that vaulting means ribs, and then 
find a class of vaulting in which the ribs are manifestly 
subordinate ornamental appendages to the general 
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surface, they naturaUy jump to the coDcIuaion that itie 




" and orthodox and ' vigoroua ' thing to denounce 
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sudi vaulting as a ' sham ;' whereas it happens to be 
rather more real than the other, and the ribs an 
appropriate ornamentation following the lines of pres- 
sure, and displaying them more clearly than any other 
kind of vaulting. Still all the kinds are good in their 
way, though I should rather call this the most perfect 
than the least. 

It is worth notice that the vaulting over naves (in 
which I include all main roofs congtructionally) hardly 
ever rises above the top of the walls ; so that the beams of 
the wooden roof above can lie over it without touching. 
Consequently vaulting must be lower than an open 
wood roof by as much as the width of the building if 
the roof is equilateraU The pits (called pockets) in 
the spandrils over it were not filled up, but merely 
plaistered, except on the aisles, where the pockets are 
filled up with concrete to make a floor for the triforium : 
which is the space between the stone vault and the 
wooden roof. The value of vaulting with a wooden 
roof over it as a protection against fire has been 
exaggerated, though of course it is something. The 
damage to Canterbury cathedral would have been far 
more serious when the roof was set on fire in the usual 
way by plumbers in 1873 if it had been an open 
roof falling down into the choir* Lincoln Minster was 
saved from a fire, when the great tower roof was 
ignited by lightning, by a tank for rain water which 
had luckily been put up there not long before* No 
fire engines will send water to such a height. I had 
a tank put in the tower of Doncaster church when it was 
rebuilt in 1858. 

B00&. — I have already treated of the various roof 
pitches at p. 179 without any special reference to 
churches* It is impossible to discuss the various 

N 
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internal forms of open roofs without drawings. The 
handsome volume of them by Mr. Brandon is well 
known. I have one remark to make about a viny common 
form of roof — or rather a feature common to several 
kinds, viz. J that the shortest upright rafters from. the 
inside of the wall, which meet the longer ones from 
the outside, should not be upright ; for if they are they 
always appear to lean outwards, jiist as the upright 
part of a < stilted ' arch does. They should lean a little 
inwards if they are meant to look upright. 

A very good and strong form of roof over thick walls 
is six-sided (see fig. i6), though it is not a semidodeca- 
gon ; for the topmost angle A, should be sharper than 
the others, or the internal contour of the roof higher than 
half its width ; but all the sides of the hexagon (not 
using that word mathematically) are equal. To a certain 

^ extent the form is arbitrary ; 

JK for the point A may be, 

iC^>y within certain limits, any- 

/g/\\\ where. But if you wish the 

/ / i \ \ angles at E and F also to be 

A / i \ \ equal, the place of A is not 

/I/ i \\\ arhitrary, but is fixed by 

*(M*'* '' """^^^ drawing lines B A and D A 

M ■ parallel to ba and da. You 

^'<»- "^- may then find E and F by 

trial with a pair of compasses, making AE, EF, FB, 
equal, though of course that is not the mathematical way 
of doing it, but the formula for it is not so easy as to 
be worth considering as a practical way of doing it. 

Roofs of that kind — or of any kind — do not look well 
unless the rafters are thicker than they actually need 
be ; and it is singular that they look better not laid 
the strongest way ; i.e. 4^^ x 5'^ beams should pot be set 
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edgeways but broadside downwards, with not more than 
a foot between them, in a roof over a nave (say) 24' wide 
and about 32' high. You may see that they were so 
laid flatways in old roofs, at Howden and elsewhere. 
Architecture is not engineering, and should not look as 
if pains were taken to economise materials and strength, 
but prodigal about them. 

It is a great mistake to varnish deal roofs besides 

staining them oak colour, as indeed it is to varnish 

seats or any oth^r woodwork in churches. Builders are 

sometimes negligent in not making the junction of 

the roof with the walls air-tight (which they call 

beam-filling): and architects and clerks of the works 

do not find it out, and so the first cold weather 

chills the church beyond the power of any stoves to 

warm it, and people go on for a long time without 

finding out the reason, and then have to pay somebody 

else to do what three persons have been already paid for 

doipg and seeing that it is done. It is common to 

finish off the walls at the top with only small stones, 

whereas they ought to be the largest, in order to hold 

the wall together, with the aid of the roof, and to 

protect it from decay. At St. James's Doncaster I 

remeniber specifying that the walls should finish with 

a course of large through stones, and the importance 

of it has been brought to my notice by the alarming 

state of the nave walls of St. Albans lately. Small 

stones, depending only on mortar and with no great 

-weight upon them, have no real tenacity, and get loose 

altogether when any damp reaches them, as it always 

does in time. The top courses should be set in cement. 

Clearstory. — Some persons who denounce Gothic 

architecture are not aware that the division of a long 

and wide space into a nave and aisles, with a story for 
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windows rising clear above the aisle roofs is the best 
mode of lighting and the cheapest mode of building 
over such a space. (How the absurdity of spelling the 
word dereatory arose I cannot think, unless it began in 
the days when people spelt anyhow,'^ and has been kept 
up under a sort of notion that it looked clerical or 
ecclesiastical ; ladies are rather fond of pronouncing it 
accordingly derreatory.) Mr, Fergusson thinks that 
G-reek temples were lighted by an analogous contrivance 
of something like dormer windows sunk in the roof. 
Yet some architects after building a clearstory seem 
afraid of putting it to its proper use of lighting the 
church, inserting only a few little holes, and sometimes 
putting painted glass even into them; which never 
ought to be in any clearstory, except perhaps those 
very large ones as full of windows as possible which 
were built for that purpose in Perpendicular times. 
They began doing it at Lincoln some years ago and 
were obliged to stop. Where a clearstory is carried 
round an apse the eastern group of windows may be 
painted, as they face the congregation* 

For the sake of light also it is necessary to leave 
the west window unpainted if the aisle windows have 
painted glass, as the light then comes &om behind the 
congregation. But somehow no clergyman seems cap- 
able of refusing an ofiFer of a painted window, however 
injurious to the church, or even if as bad as the north 
transept window of Doncaster, which would have been 
a disgrace to a large church in the days when painted 

* In some old Scotch statutes I have seen abominable spelt od- 
hormnahU — or far from man. No donbt the speller thought he was doin^ 
a very learned thing, forgetting all about abait omen. Some auctioneers 
and surveyors in like manner think it looks learned to speU the site 
of a house < scite/ whereby they only show themselyes inacUu 
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glass was at its worst.*'^ Semiopaque windows also are 
a decided mistake, at least in churches, being too dark 
for lighting properly, and entirely wanting the intrinsic 
brilliancy of good coloured glass. Although you may 
be able to condemn absolutely the design of a window 
on paper, or to approve it so far, no paper picture can 
prove that it will be a good one, as far more depends 
on the execution and the character of the glass than 
on the drawing, or what is called the * subject ' of the 
window. 

Short transepts. — I have already said in chapter ii. 
that deficiency of length is one of the commonest faults 
of our modem churches, though any architect with eyes 
that can see must know that length was a distinguish- 
ing feature of old English large churches over foreign 
ones, which rather expatiate in height. And that 
difference is still more striking in our transepts. As to 
the old ones, a glance at the table of dimensions at 
the end of the book will show you the kind of scale 
on which they were built ; but it is not so much a 
question of proportion to the nave or to the whole 
length of the church, as of securing a length which 
looked considerable independently. For instance St. 
Albans with the longest of our naves has a transept 
shorter than Salisbury, and Winchester the next longest 
has a transept practically the same as Salisbury. Yet 
nobody will say that the Salisbury one looks too long 
or the others too short. The only British cathedral that 
I remember with a transept strikingly too short is 
G-lasgow. Generally each transept, north and south of 
the tower, was 3 or 4 bays long in cathedrals and 2 or 3 

* I recognise the design as one which I succeeded in 1861 in keep- 
ing out of the east mndow in favour of a fine one by Hardman. The 
maker has been kind enough to conyince eyexybody that I was right. 
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in large parish churches : always distinctly longer than 
the width of the tower. Compare the beautifol tower 
and transepts of Merton College with Sir Gr. Scott's 
heavy and bad tower at St. John's, Cambridge (a fine 
church in other respects), and its pair of transepts like 
overgrown porches ; or Ossett near Wakefield, with the 
general dimensions of a large and fine church spoilt by 
a transept only 75^ long and a nave much higher than 
the transepts and chancel, and innumerable modem 
churches not worth naming, and you will see that the 
art of effective transept building is lost; besides the 
generally bare and starved look for which the ends of 
modem transepts are remarkable. 

Then there is that peculiar modem abomination, the 
double-barrelled transept, which Mr. Street actually 
wanted to add to Eccleshall church, which has a west 
tower and no transepts, as a specimen of what he 
called ^conservative restoration,' and you may see 
them in various new churches. Some men think that 
they have built a transept when they have stuck a 
gable &cing north and south on the last bay of an aisle, 
and that they have improved the aisle thereby. Others 
go still farther and stick a gable over every aisle 
window, like a whole brood of young transepts. It is 
true that there are a few foreign aisles built in that 
way, but they are on a very different scale from these 
new ones here. Besides the fiissiness and want of 
repose of such building it increases the cost, and makes 
a number of gutters or valleys in the roof to get out 
of order, just as the promiscuous roofs in modem 
G-othic houses do. What I said about the modem mis- 
take of nave and chancel of a cross church of different 
heights applies equally to transepts. The four limbs 
of old cross churches were always intended to be of 
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equal height, whether round a central tower or without 
it, as at Bedcliffe church and the second transept 
of the cathedrals which have two. The intention 
was occasionally frustrated by an alteration of design 
after part was built; and a few unimportant parish 
churches may have been originally built with abnormal 
transepts, but the rarity of such exceptions proves that 
the contrary was the rule, and that the exceptions were 
considered a mistake. Four unequal limbs round a 
tower look bad enough, but even they are far surpassed 
by the clumsiness and confusion of four unequal roofs 
brought together without a tower to <stop' against: 
yet this kind of confusion is just what modem 
architects and their abettors think extremely Gothic. 
The more inequalities they can get, vertical and 
horizontal, the more vigorously G-othic they flatter 
themselves they are. 

Windows are such an impdirtant part of architecture, 
that I almost fear to touch upon them, lest I should 
either say what will seem absurdly little, or else be led 
into too much detail. But I shall keep to the plan of 
only noticing what appears to need special notice. One 
must deal with them according to the styles. Norman 
is at last rightly disused except in restoration, and I 
have nothing to say about it, except to remark on 
every occasion that fine and even very regular work, 
such as masons delight in, so far as they do in anything, 
is utterly fatal to it ; and the natural rudeness of the 
original Norman work is now unattainable. It was 
then the work of men doing perhaps as well as they 
could, and always thinking more of the general design 
than the execution ; and that you cannot have now. 

There is, or was till lately, a notion that Early 
English was a very plain style, and that any slits in p 
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wall with very pointed beads, would make good E E 
windows. I have already corrected the mistake about 
the very pointed heads (except when there were special 
reasons for them), and the other is a great mistake too. 
Wherever E E work and even the best Decorated 
come together, the former is nearly always quite as 
elaborate and massive, and often of more elegant 
proportions. It is a style that requires very careful 
handling, as everything depends thereon ; whereas in 
the two Decorated styles the window tracery is apt to 
overpower everything, and if very good, really may com- 
pensate for serious defects of other kinds. 

Perpendicular window tracery is below notice, and 
was a mere expiring and desperate attempt at novelty 
where invention and variety were exhausted. I said 
a good deal about various patterns of Decorated 
tracery in my book on Church building, and on the 
vital importance of sufficient thickness and depth both 
of mullions and tracery, and shall not repeat it here. 
I will only add one caution, not given there. Bemem* 
ber that any new pattern that you can invent will be 
an old one as soon as it is up, and will be criticised as 
to its beauty only, and not as to the question whether it 
occurs anywhere else. In windows of few lights there 
are very few possible patterns that are fit to use, and 
therefore if you determine to have new ones, they will 
neceflsarily be bad; such for instance as bringing a 
tracery circle as wide as the whole of a two-light 
window far down below the spring of the arch ; and 
other vagaries of that kind. Hie spring of the tracery 
arches, or the small heads of the ^ lights,' may be, and 
is, better a little below the spring of the great arch, 
but so little that it is hardly visible, and only just 
enough to make the general filling with tracery occupy 
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the whole of the great window arch ; otherwise it looks 
somehow starved. For the same reason, large and tall 
windows are better with arches somewhat higher than 
equilateral, as most of the great old ones were, but not 
all. Indeed any arches which stand high, is. on high 
pillars, are generally better for having a high pitch, 
and especially the arches of a great tower, as they 
look, and are, stronger for it also. The arches of the 
nave of Westminster Abbey, which is much the 
highest of our naves for its width, and as high as York 
absolutely, have also the highest pitch of any. On the 
other hand, those of Lincoln are too low, and spoil that 
externally perfect cathedral inside sadly. The pitch of 
an arch is always taken from the inside, as being the 
part which strikes the eye most ; and I need hardly say 
that the deeper the mouldings are, the lower the pitch 
becomes of the outer mouldings or extrados of the arch 
compared with the intrados or soffit. The pitch of an 
arch is not measured by its curvature, but by the sharp- 
ness of the angle at the apex. The intrados is neces- 
sarily more curved than the extrados, though the pitch 
is necessarily higher if the mouldings are parallel or 
concentric, as usual in all English Gothic. 

Window tracery. — There is one piece of very 
conmion if not universal slovenliness in architects' 
offices, against which I think it right to warn church- 
builders. They will not take the trouble to design 
any patterns for the glazing in the tracery to suit the 
quatrefoils, trefoils, and other figures of the stonework, 
but actually let them be glazed right through with the 
common diamonds, which of course do not fit the tracery. 
At Doncaster, where there were at first no painted 
windows, an enthusiastic clerk of the works (since dead) 
designed all those patterns himself, but the execud'^ 
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of them had to be paid for as an extra ; and he did the 
same for St. James's church Doncaster, where most of 
them still are. Nobody who has not seen it wonld 
guess what a difference it makes in the effect. Some of 
those in the great east windows of those two churches 
were so jgood that I was sorry to lose them even for the 
painted glass. It is a pity that architects will not 
attend to simple and obvious things of this kind 
instead of looking out for every opportunity to stick 
on or paint ornaments, and stick in little bits of 
marble like raisins on a pudding, and cut short shafta 
in two for pretended rings to hold them; not that 
many of them know that that was the meaning or 
origin of such rings, and consequently that they have 
no business in shafts evidently short enough to be in 
one piece. In like manner their only notion of an 
architrave is a board round a doorway with some 
sprawling ogee mouldings laid on it; and they nail 
large beads round panels projecting above the ' styles ' 
of the door, which could by no possibility have been 
the real construction, though ordinary spectatiors don t 
know it ; and then they go and prate against plaister 
and oak painting for being shams. 

Window bars. — Some architects will put the iron 
window bars, to which the glass is tied, outside instead 
of inside, fancying they look better. That is a matter 
of taste ; but it is a matter of fact that in that case the 
wind is always tending to tear away the fisLstenings of 
the glass ; and farther, that the bars outside are certain 
to get rusty, for they have no chance of getting painted 
after the first time. I have seen them rusted quite 
away at their insertion in the stone, or rather lead; 
which rusts iron by galvanic action besides the ordinary 
tendency to rust. I always Insist on their being inside* 
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They do no harm crossing the diamonds visibly, and it 
is a great mistake to try and hide them by putting them 
oblique to coincide with the lead framing, or to make 
them very thin ; or to take any particular pains about 
the distances being equal ; or to put a narrow border 
of small panes round the diamonds ; or to substitute 
large sheets for them, which spoil the effect of the best 
G-othic church windows ; while diamonds look equally 
absurd in common square windows in good houses. No 
shape or size looks so well for the diamonds of church 
windows as the usual old one of ^' x $'\ which fits 
any width of an even number of inches between the 
mullions* A strong copper bar at least 2'' x ^' should 
be built in across the full width of a very large window 
at the top of all the upright lights* An iron one is 
sure to rust and split the mullions. 

Ventilation of churches is nearly always done by 
some kind of swinging frame in the windows, which are 
nearly all wrongly made. Nothing seems able to con- 
vince architects and builders of that very elementary 
piece of mechanics mentioned at p. 205 as to the 
necessity for putting the pivots of a swinging window 
frame not only above the centre of gravity but within 
the middle plane of the frame, so that they will shut 
themselves and the wind will not open them, as the 
pressure and the weight of the lower part will prevail 
over the upper ; and they should fit easily in two other 
angle-iron frames, of course facing different ways for 
the uj^er and the lower half; and should be in the 
clearstory windows where there are any, and if not, as 
high as conveniently can be. They look better occu- 
pying the whole width of one light, and they should be 
taller, than their width. If it is found necessary, wire 
netting may be added to keep out birds, but it has not 
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been found so in the Doncaster churches, where these 
ventilators are both large and numerous, nor in Lincoln's 
Inn chapel. Weights are often added to the bottom 
outside to make them shut, the makers having never 
reflected that if the pivots were in the proper place no 
weights would be needed. The things called < hopper 
ventilators ' are frightful, and admit of no modification 
that I know of that will make them tolerable ; and they 
admit very little air for their size besides, compared 
with a swinging frame. I have seen an apostle's head 
made to drop down by pulling a string for the purpose 
of ventilation ; but swinging ventilators keep out rain 
better than sashes, which have to be left open fre- 
quently without attendance in churches. 

Louvres, popularly called luffer boards, cannot be 
dispensed with in bell-chamber windows, or the tower 
will be sometimes flooded with rain. Thick rough glass 
is the best material for them, as it does not darken the 
room as wood, stone, or slate ones do. The large 
projecting louvres which some architects afifect are very 
ugly, and were used in no old English churches, though 
they were abroad. They should barely overlap, or they 
confine the sound of the bells, as any louvres unfortu- 
nately do to some extent. All the bell-chamber 
windows and any openings in a spire should have wire 
netting fixed round them in the most permanent way 
possible. And with the usual preference of wrong to 
right, the people who put up such things, and wire 
caging over painted windows, will make them with the 
thick wires tied together by very thin, which soon rust 
away and then the whole fabric perishes. The proper 
kind to use is wire of 17 or 18 (iron) gauge woven by 
machinery in square half-inch meshes, which will hang 
together and keep out birds even if it gets damaged to 
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a moderate extent. The quantity of sticks and dirt 
which birds accumulate in towers would astonish those 
who have not seen it. It was through them that the 
second, or clockmaker's fire in York Minster happened 
in 1 840; and they tend to rot the floors and beams by 
damp, when the rain and snow come in as they gene- 
rally do. 

At the same time there is no doubt that any louvres 
confine the sound of bells, and single bells not hung for 
ringing may very well be quite open either on the top 
of the tower or in an open bellcote or bellgable. At 
the Westminster clock tower the bell-chamber is paved 
so as to throw ofif the rain into gutters outside, and 
there are no louvres ; but those bells do not swing, and 
the frame is iron. Louvres cannot properly be dis- 
pensed with in church towers with all the apparatus for 
bell ringing. In some old towers there are large round 
holes in the walls above the windows, obviously for 
letting out the sound. 

The best kind of glass for church windows is that to 
which the name of cathedral glass has been given, and 
it is also called Hartley's rough glass. It is about \ in. 
thick, or 23 oz. to the foot, and irregularly rough, not 
the ribbed or corduroy glass which is used in house 
windows intended to let in light but to prevent looking 
through. I mention this expressly, because through the 
stupidity of a contractor and the carelessness of an 
architect I once had this latter kind substituted for the 
former in a church. But if there are any particular 
windows in a clearstory through which the sun will come 
into the preacher's eyes, the ribbed glass is better for 
those windows than ^cathedral glass,' as it dissipates the 
light more. 

Acoastics of chorches. — I wish I could throw more 
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light than I can upon this subject. It is a lamentable 
fact that nearly aJl old churches are easy to hear in, 
including many very large ones, and most new ones 
hard, though there are exceptions both ways. All 
sorts of arbitrary or imaginary rules have been pre- 
tended to be discovered and laid down in books as if 
they were deduced from experience. But that is the 
modern way of making theories, i.6. to make a guess 
from one or two instances — or none, and then to invent 
something looking like a plausible reason for them, and 
then set to work to deduce conclusions from it as if it 
were an axiom. I have never read or heard a single 
rule about acoustics which I could verify by experi- 
ence, and I have been struck with the very small 
difference in construction or dimensions whidi some- 
times makes all the difference between a good and a 
bad result. Generally it seems to me that buildiiigs 
of which the proportions look satisfactory are also good 
for sound; and I think I may say that the dispro- 
portion which produces the worst results is excessive 
height in proportion to length — which is the very 
thing that modem architects are most prone to. In 
confirmation of this view, I have known several churches 
acoustically improved by being lengthened. On the 
other hand some churches with very ample length have 
a very bad echo, such as Bath Abbey, which has ample 
length for its width, and no inordinate height, with 
&n vaulting, and has a dreadful echo, which they have 
in vain tried to destroy by stretching wires across. 
You may see in the treatise on < Acoustics of Public 
Buildings ' in the Rudimentary Series of the publish- 
ers of this, particulars of some successful and unsuc- 
cessful large buildings ; but the author has found it as 
difficult as I have to deduce any certain conclusions 
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as to the proportions and sizes which can be relied on 
for producing good results. Lining walls with wood 
unquestionably does good, and bare floors are bad. In 
some cases coved elliptical roofs seem remarkably suc- 
cessftil, as I also have observed, but not invariably. 

School rooms with bare floors are especially apt to 
be WMJXxm^ic. Churches are generally better because 
the floor is broken up with the seats. But I cannot say 
that all low churches, even with massive seats, are 
good. The Temple church is very low and yet very 
hard for preachers; and so is Lincoln's Inn chapel, 
which is no bigger than a moderately large hall and 
also rather low — but much too short for its width. The 
Temple church may be affected by the Bound beyond 
the available church, and I have little doubt that Lin- 
coln's Inn chapel would be improved by lengthening, 
as the library there hae been. I remember two new 
churches at Bournemouth, one very high (in more 
senses than one) which was extremely bad, and the 
other low with a barrel roof, which was good. One of 
my own churches, St. Chad's Headingley, which is as 
high as its entire width (the old cathedral proportion) 
is as easy to read in as any old church, but I cannot 
take credit for having designed it with any knowledge 
of what its acoustic condition would be. St. James's 
Doncaster is not quite so good, at least not for all voices. 
Its height and width are about the same, but the ends 
square, whereas Headingley is apsidal. St. Greorge's 
Doncaster^ which is certainly too high for its length, is 
good for music and manageable by good voices, and on 
the whole successful for such a kurge church, though it 
would probably have been much better if its proportions 
had not been spoilt by that foolish rage for height of 
which I have so often spoken. On the other hand, All 
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Saints Halifax, by the same architect, is extremely bad 
— ^not merely with an echo, which is the most common 
&ult, bat that utter deadness and resistance to every 
kind of voice, which I have met with in some quite 
small churches, such as Meanwood near Leeds, which is 
too narrow for its height. They are both very high for 
their length, and so is St. Saviour's Leeds, which is 
about the worst I was ever in. 

I <iannot find that the existence or non-existence of 
pillars, •r division into a nave and aisles, makes any 
difference, as some persons have alleged, judging hastUy 
as usual from a few examples. Some large open halls 
are very good, and others very bad ; and so are some 
churches with aisles and pillars. Nor can you say 
beforehand that any one kind of roof will be either suc- 
cessful or unsuccessful ; i.6. the result does not depend 
upon the shape of roof. Some vaulted buildings are 
good, and others bad, as the naves of Westminster 
Abbey and York Minster, I have no doubt from their 
great height. The choirs of both are better, perhaps 
from the screens and enclosures. Whitehall chapel 
used to be the worst preaching place of its size I was 
ever in: a simple parallelogrammic room with a flat 
cieling. It has been improved by hanging curtains all 
round the upper part of the walls; which however would 
be impracticable in a G-othic church, or at least would 
completely spoil the architectural effect of the clear- 
story, and probably darken it too much. Most, if not all, 
the polygonal chapter-houses have such an echo that you 
can hardly hear anybody speak in them. 

I cannot say that I have found wires stretched 
across churches which are afflicted with an echo produce 
such improvement anywhere as it was stated in news- 
papers that they did. Some are better when the 
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congregation is in, and some worse. I have heard that 
some have been improved by giving more ventilation ; 
but I have no trustworthy information about it. It is 
certain that the ancients had devices for improving 
the acoustics of large buildings, besides their better 
knowledge of the requisite proportions, which we have 
lost altogether: for in the days of the vast ancient 
theatres, such as the Coliseum at Bome, ten times as 
many people could see and hear as in any modem 
church ; and they had a peculiar contrivance of hori- 
zontal pots along the seats, which are understood to have 
augmented the sound in the same way as a short and 
wide tube presented to a hemispherical bell when struck 
augments its sound.* 

Pidpits naturally follow the subject of acoustics. 
And first, their position for effectiveness, if there is 
any doubt about it, should be tried by drawing lines 
from the pulpit to include all the pillars, and observing 
how much space is hidden by them. The proper height 
for it in any large church is best determined by trial, as 
we did at Doncaster, and found that the pulpit floor 
5 ft. above the floor of the church was the best height ; 
but that is higher than is requisite in smaller churches. 
The best direction for the preacher to face must also 
be found by trial. There, and in some other churches, 
even very small ones, the preacher is best heard facing 
S.W. or N.W. (acording as the pulpit is on the 
north or south side) rather than straight down the 
church or west. Sounding boards are entirely exploded, 
most of the old ones removed, and no new ones built 
except that in St. Paul's Cathedral, under the Dome. 

^ * I showed this experiment in a lecture on bells at the B.I.B.A., in 
1855, as may be seen in their Transactions. 
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Theoretically it would seem they ought to help the 
voice, but practically it seems they never do, except 
in that one case, where it really seems to be useful. It 
was made of hyperbolic (not parabolic) shape by an 
architect of unusual mathematical knowledge. I do 
not mean Wren, who was a professor of mathematics 
before he was an architect, but Mr. Penrose. 

The architecture of pulpits seems to be very little 
understood now-a-days. Monstrous sums are some- 
times spent in building them of the most ostentatious 
ugliness. The Hubs' of the 17th and i8th centuries 
were nearly always fine specimens of woodwork at least, 
such as you could not get made now for any money ; 
and though certainly very imhomogeneous in style with 
Grothic churches, they were not at all more so than the 
marble boxes of no style ever known upon earth, which 
we see now where the architect has meant to produce 
something very grand indeed ; or those stone tubs to 
which Sydney Smith gave the name of parson-coolers, 
designed as the plain and neat article in pulpits when 
economy is demanded. 

A pulpit does not indeed admit of much variety in 
the principle of its design. The fundamental idea of a 
Grothic one must be an arcade of small arches carrying a 
wide rail or desk, and supported either on a large base 
or platform, or else (the exact opposite) by a smaller stem 
or short pillar or cluster of pillars. Or there is one other 
form, viz. a large bracket or corbel from the wall or 
great pillar against which the pulpit stands, of which 
the most famous specimen is at Trinity church 
Coventry. The arcade may be either close or open ; 
but the latter generally looks the best, because it shows 
more depth, especially when lined, as it always should 
be« with red cloth, hanging all round inside from a 
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cloth cover on the top or desk : by which I do not 
mean that little sermon-holder stuck upon a prop which 
architects delight in, but a real wide desk or slope 
running all round at the proper height for a tall man, 
i.6. about 3^^, leaving short men, who are not short- 
sighted too, to stand upon a stool. I am surprised that 
nobody discovered before we made the new pulpit for 
Doncaster church how much better the effect is of 
that wide desk running all round than of those little 
elevations of either brass or marble just wide enough 
to hold — and to display the sermon. 

That plan has another advantage too. When the 
whole enclosure or preaching gallery, as we may call it, 
is about 3^^ high it is easier to get a handsome set of 
arches than when it is as low as usual. The few extra 
inches of height, though little in themselves, make all 
the difference between the shafts looking dumpy, and so 
giving an air of smallness to the whole fabric, and their 
looking a sufficient height. It may save trouble to 
mention that the best way of treating such a pulpit 
internally is to put a number of brass-headed nails 
about ^' apart, all round the top of the desk near the 
outside, to serve as buttons for a thickly lined cloth 
covering all the desk ; for which the pattern should be 
cut out in paper on the spot, if you mean it to fit ; and 
then hang the curtain quite flat and smooth from the 
inner edge of that. Anyone who will take the trouble 
to look at the pulpits of St. George's Doncaster, St. 
Paul's Burton, or St. Chad's Headingley, and com- 
pare them with the far more pretentious marble £Bibrics, 
solid or open, of modem architects will be able to 
judge better than from any further description which 
kind is the best both for convenience and appearance. 
There are so few old Gothic pulpits in England of 
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any importance beyond the very small number given 
in the ^ Ghlossary of Architecture ' and some other 
books, that our architects have been thrown more upon 
their own resources than for most other subjects of 
design, and I cannot say their success has been remark- 
able. Candlesticks for pulpits with moderately sloping 
tops, such as these I have described, are best made 
with large weighted wooden bases out to the same 
slope, which enables them to stand upright anywhere 
along the top. 

Beading desks might be disposed of, so &r as anti- 
quity is concerned, in a chapter like the famous one on 
snakes in Ireland, consisting of the word ^None;' for 
no old ones survive^ as far as I know. In cathedrals, 
as everybody knows, the desk is never more than a 
slight elevation in front of one of the stalls. In parish 
churches now-a-days not one clergyman in a dozen is 
content to read the prayers facing the congregation as 
they all did in parish churches from a long time back 
until lately; and most desks are made feicing either 
north or south, and I have nothing more to say about 
them, except a small piece of purely practical advice 
not impinging on any theological views; and that 
is, both in pulpits and reading desks, and also at the 
communion table, to have the kneeling stools open 
underneath, so that your feet can go under them when 
standing. Architects and ladies are fond of getting up 
large kneeling 600^ covered with decorated cushions. 
The cushions and the decoration may be right enough, 
but I have seen and heard clergymen, and even bishops, 
kicking about the boxes in the vain attempt to find rest 
for their feet when they rise &om kneeling to standing, 
especially in small pulpits. 

Another practical matter is that desks and lecterns 



Desks and Lecterns. 285 

are often put so low above the floor, that people 
sitting a good way off can hardly see the reader over the 
heads of those in front of them, and I have foimd 
clergymen complain of architects for designing these 
articles to suit the look of the church when it is empty, 
forgetting that the people's heads will be considerably 
above the seat backs. As I have said so much of the 
pulpit of Doncaster church I think it prudent to add 
that the reading desk is no child of mine, except in its 
position and its size : on the contrary, I thought it so 
bad that I managed to stop there being any pulpit, 
which was designed in the same style, and we lived on 
a borrowed wooden tub for some years, until at last the 
architect accepted my general design of the present one, 
which I also gave, in order to keep out a worse offered 
by another person. 

Lecterns are now of more use and much more 
largely used than formerly, as it has become more the 
custom for either a second clergyman or a layman 
to read the Lessons, and it is convenient to have two 
reading desks on opposite sides for the clergymen to 
divide the prayers between them, as is very usual now. 
The lecterns themselves are generally very poor and 
flimsy things, besides being too low, as I observed just 
now. As brass eagles have returned into fashion, it is 
worth while to mention that 99 out of 100 of those 
birds stand too upright, and exalt their beaks so as just 
to come before the reader's face. Wren's eagle in 
St. Paul's shows how he attended to this, as he did to 
every detail, keeping his eagle's back at a low inclina- 
tion, and his beak low besides. So does the old one 
at Norwich. As I have often read the Lessons from a 
variety of lecterns and reading desks, I must confess to 
the weakness of liking some kind of rail wherever there 



286 Lecterns and Lesson reading. 

are several steps. The want of it is sometimes dan- 
gerous to old men; and indeed any man may fall 
from treading on his smrplioe,* or in stepping down 
backwards. 

Altar Steps or Footpace. — This absurd name is ap- 
plied by high church architects to a step surroimding 
the communion table on three sides, and the step is as 
absurd as the name, and more inconvenient. I am 
quite aware that that is a matter of indifference to 
those who fancy that they are thereby evading or defying 
the law and making the Table as much as possible 
into an Altar, and that they are altogether beyond 

* A clergyman at the Church Congress 1875 ^^^ ^'^ ^® made a 
point of doing nothing in the service which he could get a layman to do 
for him, and either said or implied that laymen read for him not only 
the Lessons (which is common) and the Psalms (which are equaUy 
lawful, .for a layman to read, and I have sometimes done it), but the 
Litany and some other prayers. That, I have no doubt, is nncanonical 
and unlawful, although by some Cathedral statutes a 'lay Vicar' some- 
times reads or chants the Litany jointly with a * priest Vicar '; but that 
is a di£^ent thing. I may add that a Lord Chancellor, who has often 
sat on ecclesiastical cases in the Privy Council, told me that that was 
his opinion also. The old idea, and probably the correct one, was and 
is, that all persons who take a part in the service distinct from the 
general congregation, ought to wear surplices, as the undergraduate 
readers of the Lessons in college chapels and the choristers in cathedrals 
always do. Indeed in sojne of the colleges all the members wear sur- 
plices on Sundays and holydays, and in others all the * scholars' or 
members of the foundation. It is quite dear that the visible clerical 
distinction is not the surplice, but perhaps the black stole, or scarf, or 
* decent tippet ' of the canons, whatever may have been its origin : so at 
least it is held by some persons learned in such matters. The days of 
female singers in smart bonnets are happily gone with the galleries in 
which they displayed themselves, and the surplice is the old ministering 
uniform : whereby I mean the long full linen surplice with equally 
long sleeves, of old pictures and brasses ; not that modem copy of Mrs. 
Squeers's jacket in an inferior half-cotton fabric, over a long dark petti- 
coat, with a row of close rivets up the front like a boiler, which the 
ritualists have adopted, with equal regard for antiquity and beauty. 
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the reach of argument. But for more rational people 
I remark that whenever one more step is really 
required than can he conveniently got outside the rails, 
it is much better carried right across the front of the 
table than returned round the ends, besides looking 
larger and therefore better. A step just behind where 
you are standing is always dangerous in case you for- 
get it, and at any rate troublesome, and there is no 
conceivable advantage in it. In fact everybody knows 
very well that they are only built as favouring the 
illegal altar theory ; and they have at last been decided 
to be illegal^ as I always expected they would be ; and 
chanoel gates with them. But it requires some reso- 
lution to keep them from being built. I have known 
an architect persist in doing it, even in a narrow apse, 
leaving therefore a little wedge-shaped hole for the 
clergyman to drop into, in spite of his objecting to it. 
The Vicar of Doncaster and I had some difiQculty in 
making Minton's men imderstand that the orders of 
the Committee were to be obeyed in re-building that 
church, and that they were not to lay their tiles for a 
step. The clerk of the works told me afterwards that 
even he could hardly persuade them to believe it. At 
Bath Abbey and some other large churches the long step 
carried right across the large space within the rails looks 
very handsome, and more elevation is required in a very 
long church or chancel than in a short one. 

Another modern ritualistic folly is that of making 
the communion table look like a large box with a lid 
to it, by the construction of Hhe altar-cloth' fitting 
tight and square all round it, with a fringe or border 
5 or 6 inches below the top of the table, just where 
the lid of a box of that size would be. I do not suppose 
that the object is to make it look like a box, but that 
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is the effect of the architects' and ladies' established 
modem altar-cloth, a shape which no genuine table- 
cloth in the world ever had. Some tables are actually 
made as boxes, as you may see on week-days when their 
garments are tucked up, obviously in order that they 
may be as unlike tables as they can within the letter 
of the law. By way of unconscious rebuke to this 
absurdity one sometimes sees over them a copy of some 
famous picture, or a carving, of the original institution 
of the Lord's Supper at an ordinary table covered with 
a common table-cloth, with the corners hanging down 
naturally, which looks much better. 

The most convenient height for the Table is 3 feet, 
and it need never be more than that width, and in 
small churches may be less. The length may be any* 
thing from 5 to 10 feet, according to the width of the 
chancel. We may say it should be nearer to a third than 
anything else, except in chancels of unusual width, for 
which that would be too much. Nothing requires more 
care in making than an oak table top. If you mean it 
to stand without cracking, it must on no account 
have ends mitred in, and must be screwed to the firame 
so that it can expand and contract with the inevi- 
table variations of damp and dryness. I believe 99 
out of ICX) of them are cracked at the joints of tiie 
boards. 

Hetal work. — Some architects have a passion for 
introducing as much brass work into churches as people 
will allow or cannot help. Coal-smoke is utterly 
&tal to brass, especially where it is so little attended 
to and cleaned as it is sure to be in churches. I 
have reason to know this both from clock-making and 
church-building. I have seen the thin brass work of 
a clock in a London tower completely rotted in ten 
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years, so that it fell to pieces when dropped on a table, 
and thin tubes fell from their own weight ; and every 
town now is only a greater or less approximation to 
London in smokiness. Neither is modem brass or 
copper at all the same thing as the old metals, as I 
know &om other tests. All the brass screens, rails, 
* gaseliers,' gates, pulpit desks, and other things which 
our architects have been making people pay great sums 
for in the last 20 years will have perished superficially 
at least in 20 more. The gas standards of brass in 
Doncaster church are utterly spoilt already, though 
they are not yet 22 years old, and the Doncaster 
atmosphere is pure compared with many others, though 
&r from what it was before the railways came. Iron 
is infinitely better whenever metal must be used; 
because it visibly cries out for paint, becoming too ugly 
to be tolerated when rusty ; and moreover it only rusts 
externally, and much more slowly (inside a building) 
than brass, which decays right through* I have found 
brass wire laid by for some years even in non-smoky 
places become quite brittle, though not visibly decayed ; 
and that is not the case with iron even when rusty. 

A great deal of modem ornamental metal work is 
miserably flimsy and weak, under pretence of being 
particularly strong and ^ real ' and superior to cast metal. 
If the old builders and artists had possessed the 
scientific knowledge that we do we may be sure they 
would have produced artistic and beautiful results with 
cast metal, instead of talking nonsense about its being 
impossible ; and at any rate their wrought metal work 
was sound and stiff, and not liable to be pulled to 
pieces or twisted out of shape even by cleaning. 

Seats or pews (for I know of no constmctional 
difference between them) are generally made a few 

o 
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inches too low in the back. They should certainly not 
be less than 34 in. and are more comfortable 36. 
It is at last generally conceded that sloping backs give 
more room, but it took a long time to produce that 
conviction. And architects will not learn yet, nor 
many clergymen, that closing up the space under the 
seat completely makes the pews practically 3 or 4 
inches narrower than if they are open for a few inches 
above the floor. If the board is put forward, as it is 
sometimes, it prevents kneeling and also leaves no 
room for hats, which must go somewhere. If they are 
entirely open, hassocks become /eroB tia^urcs or common 
property, instead of the proper number of them remain- 
ing in each pew. The best plan is to have a strong rail 
about 4 X 2 in. running all along the back of the 
^ standards ' imder the seats, just enough above the floor 
to let people's toes go under it. Seats are now generally 
made to slope a little upwards towards the front edge, 
which really is a valuable modem improvement, or rather 
revival of some of the old stalls, which were comfort- 
able enough both in this respect and in their sloping 
backs, though sometimes spoilt by a stupid projection 
which catches your neck, just as many modem chairs 
assume that people are convex at the back, instead of 
flat, as they at any rate ought to be. 

The best height for the front edge of seats is 17 
inches from the floor. It is a great mistake to cover 
them with thick cushions; persons who want some 
covering had better have those woollen mats which 
are made for this purpose, and for altar steps, by 
French of Bolton, and I dare say other makers of 
church fumiture and surplices &c. : but so far as I have 
seen, his are generally the best. Ejieeling boards of 
any kind are very inferior to hassocks. I have said 
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before with regard to oak in general, but it applies 
specially to church work, that the common practice of 
rubbing it with wax is fatal to its proper eflfect for 
many years, i.e. until it has all worn off or got des- 
troyed by the air. Varnishing is worse, and is generally 
given up on oak, though still too often used on deal. 
Oiling spoils it altogether, l:)ut there is no harm in 
slight staining of deal. The chisel marks of any kind 
of carving or ornamentation should be left. Patience 
is the only finishing that oak fittings want, or stone 
either, as I said before; but the usual idea is to 
smarten up everything for the consecration and the 
newspapers, and to care nothing for what may happen 
afterwards. See also what is said at p. 94, about the 
bevels or chamfers of seat ends. i 

Somebody invented an absurd plan of prolonging 
the seats backwards into the next pew to form a ledge 
for books nominally, but really to knock your shins 
against, instead of putting a book board in the proper 
place near the top ; and it found great favour with the 
high church clergy and their architects, and was pub- 
lished as the only right plan of seat making. They 
fancied that persons kneeling in such pews, without a 
book board for their arms to rest on, would drive those 
in front of them to kneel also ; but in time they found 
out that the effect is just the contrary, and that an 
obstinate sitter has much the best of it and prevents 
any one from kneeling behind him in a pew of that 
construction. Consequently a few such sitters in the 
front pews can prevent all behind them in succession' 
from kneeling. 

Burning down of Churches. — If church-builders and 

restorers will not see for themselves that no flues, 

chimneys or stovepipes are left in contact with wood, 

o 2 
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they are very likely to have their churches burnt down. 
I have known that happen twice in the last few years 
the first Sunday the fires were lighted, besides Don- 
caster church and many others. It is no use trusting 
the assurances of either architects or builders that it 
has been properly attended to. 

BefEicing old stone. — This is about the most destruc- 
tive and wasteful operation that can be performed 
under the name of restoration. Stone which has kept 
a tolerably good face for centuries, or what is better, 
has got covered with that brown vegetation which is 
a symptom of the surface not perishing at all, will 
sometimes be hastened to destruction by having that 
surface Hooled ofi*.' A few years ago some architectural 
idiot persuaded the Dean and Chapter of Lincoln to 
begin it there. Luckily the alarm was raised before 
they had done much and the mischief was stopped. 
Even the black parts of St. Paul's are sound, and it is 
the white parts that are continually decaying. 

Worcester cathedral tower, which was reduced to 
the meanest of them all, by all the decorative work 
having been at some time cut off, I suppose to save 
repairs, and all the top, above the upper windows, 
finished in mere brick and plaister of the meanest 
design, has been restored, chiefly at the expense of 
Lord Dudley, to one of the finest of our towers ; indeed 
none of its own kind is in my opinion equal to it. And 
this shows how much more may be done by the judicious 
outlay of a few thousand pounds in restoring some fine 
old building than by setting an architect to work to 
spend far more in building up some &ntastic little 
' gem * of a chapel of your own ; which will be praised 
by the bishop and the newspaper reporters on the 
consecration day, and the architect's health drunk. 
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and then no human being will ever care to look at it 
again. That is the real test of good building, whether 
people want to see it more than once, and it is one of 
the differences between the effect of good proportions on 
a large scale and extravagant decoration without them. 
I will venture to say that nobody ever went twice for 
the purpose of admiring, though they may go to show 
their friends, the most costly little churches which have 
been built in modem times, nor ever really thought 
them admirable for anything but their cost. 

While Doncaster church was re-building, at the 
cost of 37,cxx)i. for the building, which was cheap for 
its size, compared with many other modem churches, 
and 43,1282. including everything, except the organ 
and painted windows since introduced, a gentleman in 
the neighbourhood used to condemn our extravagance ; 
but soon after, he set to work to build a chapel in a 
hamlet of his own parish, and spent on it twice as much 
per sitting as Doncaster church cost. I wonder which of 
us got the most for our money. I remember an equally 
costly little chapel being built in a small place near 
Bridlington, while that grand nave, of large cathedral 
dimensions, was crying out for restoration, being almost 
in ruins. It has since been restored, but, for want of 
funds, veiy inadequately for its merits. Bich people, 
who know little of these things from their own experi- 
ence, may take my word for it as a builder of no small 
experience, both on a large and small scale, that the 
restoration of a great old church, whose proportions 
modern architects can neither spoil nor copy (as it 
seems) will pay them infinitely better interest for their 
money in every way that they can wish to have it> 
than anything new that they can build. Of course 
I am only speaking of ornamental outlay in build^ 
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CHURCH RESTORATION. 

There has been so much controversy on this sub- 
ject lately that I shall be expected to say more about 
it than I did in the former edition. Church Bestonip- 
tion is a business peculiar to this age. In every 
former period those who wanted to alter or rebuild 
anything did so in the only style of their own time, 
whether it was any of the Gothic styles, or Tudor, or 
Jacobean, or what Mr. Buskin called ^ the foul torrent 
of the Benaissance,* which culminated for churches in 
the churchwarden Italian style of the Gheorgian era, 
before the still more &mous ^ churchwarden Ghothic ' 
began, which really did profess to be restoration or 
imitation of old work. That (last but one) was the era 
of pannelled galleries stuck into Ghothic arches, and 
* three-decker' pulpits to overtop them, of private boxes 
with curtains, and straight-backed green-baized or 
painted pews. Wren did not try to imitate Gt>thio 
even in his Westminster Abbey towers, and wretched 
things they are, like all towers in their style. The only 
people who did condescend to adopt any work of their 
predecessors were the Normans, who sometimes used 
the old Saxon columns or shafts, which were much 
handsomer than their own. All subsequent ornamental 
work when pulled down was simply thrown into the 
new walls like rubble : the idea of copying or adding 
to it in the same style never entered the heads of the 
later Q-othic builders. 

The Benaissance people were still more ruthless 
destroyers of their predecessors' work ; and naturally, 
because their style differed from it» not only in details 
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but in substance and spirit, and they pronounced Q-othic 
* barbarous' and * modern' and called their own the 
truly antient. Even Wyatt, the devastator of every 
cathedral he was allowed to touch, though he professed 
to be a Gothic architect, would hardly have called 
himself a restorer. He professed to improve them by 
destroying stone vaults and clearstories and campaniles 
and screens and shrines and chapter houses, to set up 
his own abominations of desolation and stucco instead. 
All that has no right to be set down to the discredit of 
restoration, but only to that of the fashionable architect 
of the day, whom people allowed to do as he liked, a& 
they mostly do now, and especially committees. 

Bestoration, in the proper sense of repairing old 
work by copying it, or building in the style of the old 
work if it is past copying, began towards the end of 
the Greorgian era, in the quiet way of clever resident 
masons being kept at some of the cathedrals doing 
work of that sort as ordinary repairs, without any inter- 
ference of architects; and they often did it much 
better than a great deal that has been done since. 
They must not be confounded with the very different 
breed of churchwarden masons, who used to make a 
good thing of their ofiBce, or under their friends in 
ofiQce, by * improving ' churches in the days when clergy- 
men knew nothing of architecture, and churchwardens 
bad unlimited church rates to spend as they pleased: 
not that they have any legal right to do it, whatever 
funds they may have. I have a lively recollection of 
some of their beautifications of old Doncaster church 
before it was burnt down in 1853 through such masons 
having put flues in contact with wood. But the employ- 
ment of architects does not always secure you from 
that, as I showed at p. 291. 
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I suppose the first architectural restoration on a 
large scale was that of the choir of York Minster by 
Smirke after it was burnt by Jonathan Martin in 1829, 
who was indignant at its desecration by Musical Fes- 
tivals ; and it was done perhaps as weU a? any since. 
But the architect, with the concurrence of the then 
Chapter, wanted to commit the revolutionary and per- 
fectly useless enormity of moving the famous and mag- 
nificent stone screen &om the front of the great tower 
piers to the back ; which raised such a storm among 
the subscribers that they dared not go on with it, 
though a Chapter appears to have absolute power over 
a cathedral, uncontrollable even by the Bishop, if they 
only avoid structures that are unlawful for what may 
be called theological reasons: which would somewhat 
astonish the bishops of the middle ages who seem to 
have done all the great cathedral works themselves. 
But we shall see that Smirke's proposal to move the 
York screen a few feet has been transcended in later 
times elsewhere by the loudest professor of ^ conservative 
restoration.' Indeed in that very cathedral he has been 
allowed to defitce the middle of the beautiful stone 
altar screen, which was a Mthfiil restoration of the old 
one, by a hideous wooden fabric of his own^ which is 
enough to tempt another Martin. 

Sir Oilbert Soott — I remember when I was quite 
young being struck with the general xmlikeness of 
restorations to the old work which they professed to 
imitate, both in design and execution, long before I 
had found out the reasons, viz. that architects often 
guessed at dimensions and proportions instead of mea- 
suring them, and paid no attention at all to the old 
ways of working stone and wood, but took for granted 
that the smoother it was finished, the better it must be. 
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as the majority of them seem even yet to think, and 
of course the workmen too, who always now think 
more of fingers than of brains. To this day the differ- 
ence is obvious and glaring, to anyone who can see 
differences, between the earlier restorations at West- 
minster Abbey and the later, after it came into the 
hands of the great church restorer of this age, and of 
the world. For nobody will ever restore again twenty 
cathedrals and unnumbered churches; and it is for- 
tunate that he did so many and left so few : for what- ' 
ever may be said of his new buildings, there is no doubt 
about the general superiority of Scott's restorations to 
all others in the primary quality of resemblance to the 
genuine Gothic work of the originals. Yet even he 
went on for a good while after he had become the 
recognized leader of * the faithful restoration of antient 
churches ' (the title of his first book) fancying that he 
was imitating old proportions, depths, thicknesses, and 
modes of working stone and wood, until he was made 
to see that he was not, and then he had the candour 
and good sense to change. His eye for proportions was 
never very good, as is proved by all his great original 
works already mentioned, and by many others. All 
Saints Church Halifax, which his Memoirs say he 
thought his best, is by no means an imposing church 
inside, and presents a confused heap of roofs outside 
with a much too tall and thin steeple in quite the 
wrong place, as that of his largest church, St. Nicolas 
Hamburgh, is also ; with the transparent mistake 
besides of putting the highest steeple in the world on a 
church not so long as some of our parish churches, or 
as the naves alone of some cathedrals, and in fact little 
more than half as long as the spire is high. I do not 
think be was ever quite successful in any ^^omplete 
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composition of his own, not only of whole buildings, 
but even of such small things as stone screens, pulpits, 
fonts, and monuments, or what are called shrines in 
old churches. That of Bishop Lonsdale at Lichfield, 
which he meant to be a specially fine one, is a lament- 
able failure, as are all the modem ones in that cathedral 
and. in others. I never could understand how such 
things could be designed by a man who had the best 
examples of old times more constantly before his eyes 
than anybody else. 

But his woodwork improved wonderfully, from being 
as bad as that of any other architect's to being nearly 
faultless, and far superior to any other modem work. 
I cannot say as much for his metal work, for which he 
had acquired an unwholesome affection and wasted 
thousands of pounds of his employers* money on it. 
His power of divining the history of buildings was 
unrivalled ; and bis restorations were admirable in 
point of strength. And yet I had several times to 
convince him that the abutments he had designed for 
vaulting in new churches were inadequate. He was 
sometimes provokingly careless, and occasionally un- 
willing to face details that he did not like, and un- 
usually deficient in power of organization and manage- 
ment, so as to get work properly done for him which 
he could not do himself. But for all that he was the 
greatest architect of this age, and the best and safest 
restorer of churches, and a most candid and pleasant 
man to work with. He allowed himself however at 
last to be frightened by the mere noise of people whose 
ignorance and unscrupulousness he despised and exposed 
in the very last paper that he published, into doing 
things which he could not but know to be absurd, and 
which he never did in his best days, when he was 
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stronger and the antirestoration craze had not set in« 
He was always timid, as his Memoirs show clearly to 
those who did not know it; and rather than face a 
contemptible clamour of that kind he would sometimes 
shut his eyes to facts that were visible enough to other 
people, and trust to the chapter of accidents to pull 
through the diflBculty somehow, of course at the cost of 
his employers, as the work went on. Though he was 
thus a long way short of a truly great architect or a 
man of genius, I wish I could think that he has not 
carried his mantle to heaven with him. 

It is undeniable that fashionable architects, from 
Wyatt downwards, have done enormous mischief under 
the pretence of improving and restoring old churches ; 
and that the professors of * conservative restoration to 
be carried on in the most vigorous manner,' who declare 
that they are not as other men * leaving the mark of 
their own hands all over the face of an old building,' 
and denounce the hond fide restorations of churches to 
the form and condition of their best days by people 
who have not happened to employ them, do neverthe- 
less as much as anybody leave the mark of their 
hands all over everything they handle, doing the very 
things they have denounced elsewhere, and a great deal 
more, and with no pretence of reason except that they 
think it will look better (in which they may sometimes 
be right, though not consistent), and introducing mon- 
strosities of no style ever known on the earth, and 
woodwork such as a mediseval carpenter would bum, 
and in fact justifying a repetition of Pugin's famous 
exclamation over one of the Wyattised cathedrals, * Yes, 
the monster has been here.' 

The AntirestorationiBtB. — But it is not true that all 
restorations are carried on in that way ; and the ^ ^ 
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that some have been is no excuse for rushing into the 
opposite folly of doing nothing for fear it should be done 
ill : which is just as wise as it would be to take no 
physic when you are ill for fear you should not take the 
best, or let your leg remain broken for fear it should 
be badly set. It is no doubt easier to invent plausible 
maxims and call them principles, and to subscribe a few 
shillings a year to some society with a fine name and 
a secretary or a president to write letters in their name 
to the newspapers, than to take the trouble to under- 
stand your own business, and control the ignorance or 
wilfulness or carelessness of men who tell you that your 
only business is to pay their bills for doing as they 
choose. And so there has arisen a sect which denounces 
all restoration, and all removal of the vilest rubbish that 
got stuffed into churches in the last century or two, and 
the replacing of it with better work in the style of the 
original ; and by way of making the joke better, they 
call this preference of modem ugliness to antient beauty 
' antiquarian ' ; and if you tell them that these modem 
antiquities of theirs are mean and ugly they boldly 
reply that they are good enough for the purpose, * quite 
adequate for cathedral service,' as they have recently 
been saying in defence of some vile modem pews and 
galleries at Southwell. Their protests were treated as 
they deserve, and so they were about the choir of Canter- 
bury, and I am happy to say I know no case where they 
have not. They are only fit to rank with anti-vaccinators 
and objectors to interference with other filth. 

The antirestoration society tried lately to enlist 
the sympathies of mankind with its sorrows at the Social 
Science Congress; where it complained of the con- 
temptuous treatment it has received, without the 
allp.viation of a single triumph, from Ecclesiastical 
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Commissioners, Bestoration Committees, Clergymen, 
Churchwardens, Parishioners, Architects, and, worst of 
all. Ecclesiastical Courts, which not only dismiss their 
oppositions but make ^ the costs follow the event.' The 
only success they boast of is furnishing some shabby 
people with excuses for not subscribing to restorations, 
or trying to repudiate their subscriptions ; which how- 
ever never stops them. 

Other people are aware, if they are not, that but for 
restoration there would by this time have been nothing 
to restore in many places where there are now buildings 
of such beauty as no one had any idea of in their former 
ruinous and debased condition. Time, the great head 
of the antirestorationists, would have finished them be- 
fore now. The assertions that one sometimes reads, that 
the modern defilements can be removed without doing 
anything else, as if they were mere loose lumber intro- 
duced without cutting away old work to make way 
for it, are simply nonsensical and untrue. Parts that 
have been cut away for these bad modern innovations 
must be rebuilt, as much in the style of the originals as 
we can, and parts that have perished can only be re- 
stored by building copies of them, or at any rate some- 
thing of the same kind or style. Every bit of stone 
inserted as a repair is ipso fado rebuilding of a copy ; 
and that is restoration. If there is none left to copy 
we must invent the best thing of the same style that 
we can : not merely because it is an imitation, but be- 
cause it is most certain in that way to be congruous to 
the rest and intrinsically beautiful. 

Not only do ugliness and beauty and usefulness 
go for nothing with these professors of modem antiqua* 
rianism, but with too many architects also, since the 
cant of ^ conservative restoration ' came in, who have 
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mistaken the clamour of a few * tailors of Tooley Street* 
for public opinion. Some of them delight in rebuild- 
ing defects and accidental bits of ugliness, like the 
&mou8 Chinese tailor who being given a patched old 
English coat to make a new one from copied it exactly, 
patches and all. They treat old English churches in 
the same way. Some of them go further and conjec- 
ture original blunders and oddities and ugliness, that 
they may get credit for restoring them, with the addi- 
tion sometimes of freaks of their own for which they do 
not even pretend to have any original authority. I 
heard of a large buttress which had been stuck right in 
front of a west window to support the gable over it long 
after the original building, destined to be rebuilt to- 
gether with the whole west front, not even on the same 
foundations, but somewhat further west, to lengthen 
the church ; though I hardly know that that increases 
the absurdity. If the old front had been strengthened 
by iron bars I suppose they would be copied too. I 
have seen builders made to copy crooked and lopsided 
vaulting that had perished altogether, mechanically 
wrong, utterly useless, and very ugly : to cut up long 
stones for coping into short ones, which the smallest 
novice in mechanics knows ought to be heavy and with 
as few joints as possible : stalls and seats wilfully made 
uncomfortable, and clergymen who complain told by the 
architect (perhaps the only one likely to be so insolent, 
whatever others may do in the way of work) that he had 
nothing to do with their convenience, or some such 
phrase. Such men had better remember that all their 
work is easily perceived to be modern. The architect 
will not sit there an infelix Theseus for ever (though 

u deserve it) to explain his follies to mankind. 

^ be set down by ordinary spectators to bis 
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blundering or carelessness, and by those who are up to 
the trick of these things, to a contemptible pedantry and 
preference of wrong to right, or a catchpenny pretence of 
being the genuine conservative restorer if you want one. 

St. Alban*8 Abbey Bestoration. — Beal cases are 
always more instructive than abstract generalities, and 
no restoration has so prominently raised the issues 
usually involved in them as the recent one of St. 
Alban's, though the disturbance about it in 1878 was 
all got up by a few persons who had their own several 
reasons for wanting to make themselves important and 
formidable, and to gain a victory, and found the 
ignorant prejudices of other people ready made for 
them to work with. The sect of antirestorationists 
thought it a fine opportunity to try to establish a right 
to interfere in every restoration or rebuilding in the 
kingdom, as if they had a royal charter for that pur- 
pose, and they would very likely have succeeded, if the 
various meddlers had not been exposed as they deserved, 
some on one ground and some on another. The prime 
cause of it all however was the too common one of 
the architect plunging into a job which involved un- 
known repairs, without proper investigation, manifestly 
because he was afraid of the possible consequences of it, 
and preferred taking the chance of doing what he might 
find necessary as the work went on. In that way 
many a church and house has been rebuilt on a bad 
site, or the whole design spoilt, for the sake of retaining 
some * interesting feature ' which tumbles down as soon 
as it is touched, or turns out to be mere rubbish as 
soon as it is properly examined. 

Without repeating a quantity of now unnecessary 
details, the short fact is that everything that we (the 
committee appointed by the Bishop's Faculty to * restore. 
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repair, and fit up for cathedral and parochial service 
the Abbey Church of St. Alban ') have been told at first 
as to the condition of the building by the architects 
(employed and not employed) from 1875 has turned out 
wrong. The foundations of the pillars of the nave were 
assumed to have given way, and so let the wall lean 
over 2' /^'. They turned out to be singularly large 
and strong ; and in &ct the pillars had hardly moved 
at all, but nearly all the mischief had taken place in 
the wall above, except at the roof, of which I shall 
have more to say presently. Not a bit of the plaister 
of that wall behind the triforium had been taken off to 
examine it, nor the leaning of the several parts mea- 
sured, before the specification was made ; and when it 
was taken off the wall was visibly so rotten, being made 
of flint rubble with bad mortar, that it was no wonder 
it had given way more than all the rest under the 
pressure of the still more rotten roof.* 

The machinery that was specified for rectifying the 
wall was mechanically wrong, and was not used, but 
superseded by better of the contractor's own. Loads of 
timber with which the nave was filled for the purpose 
were utterly useless and absurd. It would have been 
done cheaper and quicker and with less trouble in 
every way if there had been no detailed specification at 
all, but simply a contract to do the job and take all the 
risk, and to restore such stone work as was decayed or 
destroyed to its original condition ; all which required 
no architectural designing for a competent builder. 
It is alarming to think what would have happened 
if it had fallen into the hands of a builder who would 
just have done as he was told by the architect and his 

* The bailder says he has nsed 75 tons of cement, besides mortar, in 
4-k« ««^.;.g, ^d ^ great deal more repair or restoration is needed jet 
^ bttildiiig even safe. 
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clerks, as he was expected to do, and^ have held his 
tongae about the real condition of the building, and 
allowed us to plunge into repairs of unknown amount 
which could not be contracted for. The last thing that 
Scott said there to the contractor, with his usual can- 
dour when he was made to see the truth, a few days 
before he died was, ^ Mr. Longmire, this job has never 
been looked into as it ought to have been.' Those who 
have been claiming such glory for his plans for rectify- 
ing that wall not only do not know these facts, but 
another, viz. that a much greater work of the same 
kind was done to one of the transepts of Beverley 
Minster 1 50 years ago by a local carpenter. I remember 
the pictures of the enormous framework by which the 
whole front was moved four feet which it leant over, 
in my grandfather's house, whose faniily had lived there 
many centuries and had the same name as the town ; 
which has two such churches as no other has. 

Before the wall could be moved the roof had to be 
lifted enough to leave it clear, and the specification 
had provided for some insignificant repairs, estimated at 
£146, and we were assured that it was sound : which I 
always doubted, from its look below ; and I said so when 
I had the wall shored up in 1875 on account of its 
manifestly increasing danger, of which also we had had 
no notice from Scott, though he had given a peripatetic 
and clinical lecture on the whole building to his 
brethren from the B.I.B.A. only a fortnight before, and 
I had a long conversation with him afterwards about 
what should be undertaken next. That warning came 
from Mr. Chappie, the clerk of the works, who had in 
like manner saved the tower, which had actually begun 
to sink, in 1870.* 

* He was not there during the rectification of the waU, but under- 
pinning the tower at Hamburgh, which was sinking. 
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As soon as the contractor reached the roof he 
found that, not only over the five western Early 
English bays, which alone were included in the restora- 
tion contract, but over the whole thirteen, it was 
rotten and unsafe and had all been cobbled up with 
iron which helped to do the mischief. Of course we 
directed a further examination by the architect, and 
after some time we were told from his office that 
the repairs might cost £500. I laughed at that as 
absurd when I saw a little of the lead taken up 
and the condition of the ends of the beams under it^ 
After some more of it was taken up the estimate rose 
to £1550. In like manner the repairs of two stair- 
cases rose from an estimate of £100 to £650. Still the 
builder pronounced any such sum as £1550 quite 
inadequate to put the roof in proper repair ; and at last, 
when the difficulty was obliged to be faced, and a formal 
estimate made for the repairs then visibly necessary, with 
a view to a contract, it was just twenty-two times the 
original amount I And even that was not agreed to by 
the contractor, but he ofifered to give us an entirely 
new roof of the original pitch rather than * repair ' the 
old one in the way proposed ; and we accepted that offer* 
Sir G-. Scott was then dead, and Mr. J. 0. Scott ad- 
mitted at the meeting of subscribers to which the 
minority of the committee insisting on appealing, that 
' there was no doubt the roof was unconmionly rotten ': 
which could have been ascertained just as well at any 
time during the previous year, while we were receiving 
and very nearly being misled by that absurd series of 
estimates, which helped the antirestorationists to assert 
that no new roof was necessary, and that our own archi- 
tects had said so. 

And they went on asserting that, as if there was 
doubt about it, after they well knew that our archi- 
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tect had come to a dififerent conclusion from more 
complete investigation. So especially did Messrs. 
Christian, Street & Co., the * impartial ' party from the 
B.I.B.A. and the Antiquaries, who came down to put 
us down, though their own report admitted in detail 
the necessity for every bit of new work which our last 
estimate had contemplated, and which was practically 
a rebuilding of the whole, wood, lead, iron, and ceiling, 
to say nothing of that only being an estimate and not 
a tender. They knew also that Professor Donaldson had 
pronounced it rotten, and too bad to be repaired, 46 
years before, and that it was then cobbled up with iron 
'shoes' contrary to his advice, and they themselves 
condemned those very irons. We shall see presently a 
pleasing proof too of the sincerity of their declarations 
that such a roof ought to be ' repaired ' or copied, or in 
any way retained in character, externally or internally, 
when there are indications of there having been a high 
one before, which they did not venture to deny. After 
it came down and was exposed to view the rottenness 
exceeded the worst that had been said of it, and the 
only wonder was that it had not fallen and killed a con- 
gregation. It certainly would have fallen soon. And 
after Scott's assurances that it was sound nobody would 
have thought of looking after it for years ; and if they 
had they could not see the worst of it without taking 
up the lead) which it is quite certain that nobody 
would have done if we had not, as it costs money and 
injures the lead. 

^ The beautiful painted ceiling,' the sacr^dness of 
which was the prime cause of all that unwillingness to 
look the facts in the face, turned out to be the merest 
rubbish, consisting of coarse lime-washed daubing of 
sham pannels, each filled with a sprawling I.H.S. ' 
thin and bad deal boards, and a few still more rot 
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oak ones, all nailed like a floor upside down under the 
ribs of a previous really pannelled ceiling ; which ribs 
had been cut in two and used for thin rafters to carry 
that later ceiling on the wrong side. The ceiling, 
having come down before the Street and Christian party 
came to see it, was too much even for them to defend ; 
and in fact they all spoke of its badness both in art and 
materials as strongly as I have. But not one of all the 
architects found out that the rafters had been the ribs 
of an older ceiling. The sham pannels ought to have 
opened anybody's eyes to the fact that there had pre- 
viously been real ones. But not only did they not, but 
our own architect would not believe it, and actually 
persuaded the committee, against my opinion, to order 
a flat ceiling ; and then, long after the boards had been 
prepared for it, had to confess that he was wrong and I 
was right, Mr. Longmire having exhibited the pieces 
put together in a way that convinced everybody, and 
then ribs had to be stuck on underneath ; but by good 
luck that sham pannelling will be stronger than real 
pannels. Whether it will ever get painted — and still 
more, well painted, is a question yet unsolved. If it is 
only to have copies of the old daubs it had better be 
let alone till they are forgotten, as they soon will be, 
together with the mania for copying and preserving 
rubbish which is raging just now. 

I have already spoken of Scott's weak acquiescence 
in it, which was really more foolish than some other 
architects' pretence of humouring it while they take 
good care to throw it overboard in practice. Children 
and fools (as an old proverb says, quoted by Archbishop 
Whately) must sometimes be so dealt with. At Selby, 
where Scott rightly restored the old high roof, he actually 

sted of keeping the later low one inside it. a putre- 
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fying mass of more or less rotten dead weight, with 
no pretence of architectural or antiquarian value, and 
which nobody will ever see unless they creep in with a 
lantern to look for it. It is di£Scult to regard such 
folly as the act of a man of entirely sound mind. His 
son, desiring with filial reverence to walk in his steps, 
tried the same game at St. Alban's ; which I was only 
able to frustrate, as to ten out of the thirteen bays of the 
nave, by making it conditional on the more extended 
folly of finding the extra cost by a given time ; which, 
as I expected, was not done. By a proceeding which I 
will not take the trouble to describe, and the weakness 
of the committee by a bare majority, he succeeded in 
accomplishing his father's feat over three bays ; and he 
ought to be grateful to me for letting the public know 
that his rotten old beams are there for anyone to grope 
after, bolted to the new ones to hold them up. Why 
he did not preserve the boards that carried the lead too, 
I do not know ; and it is not of much use to ask for 
reasons when common sense is openly abandoned for 
absurdities. 

As the President of the Antiquaries chose to mis- 
quote in the * Times ' a printed report of Scott's to prove 
that he did not want to restore the high roof at St. Al- 
ban's, I may as well add that, besides doing it at Selby, 
he regretted in his Memoirs that he was not able to do 
it at Bipon for want of funds ; and also at Bochester, 
where however he did get so far as to rebuild the 
gables to be ready for the high roof; and it was the 
same cause which made him say of St. Alban's in that 
report that he feared the loss of the high roofs was irre- 
parable ; nor did he then know that the rottenness of 
the low one rendered a new roof absolutely necessary. 
Those who knew his mind well knew that he wanted 
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the high one, though I daresay he would have repeated 
the ahsurdity of keeping the rotten timhers of the other. 
So those who valued the apparent rooflessness of St. 
Alhan's as a ' unique ' piece of ugliness were wrong in 
that also. It was indeed the worst of all the churches 
that had been so treated, because much the longest and 
unrelieved by a single pinnacle or turret. 

Southwell Minster Beitoration. — ^But we have had 
a still more striking lesson on the proper mode of deal- 
ing with these debased low substitutes for the old high 
roofs, which the equally debased monks of the later 
ages used to put on when the old ones got out of repair. 
The antirestoration society have begun to find out the 
difference between architects preaching conservative 
restoration when they criticise the work of other people 
whom they do not like, and against whom they happen 
to have a private grievance, and doing restoration jobs 
themselves. Within a few months after their joint de- 
nunciation of the St. Alban's restoration we actually 
find that society writing to the Ecclesiastical Conmiis^ 
sioners, and publishing their letters, against those 
two leaders of our critics doing the very same thing at 
Southwell ; and indeed much stronger things. For 
they did not pretend that the low roof there was in bad 
condition, but only very ugly ; and old pictures prove 
that there has been one for 208 years at least. Yet Mr. 
Christian sweeps it off, and Mr. Street declares that 
^ there can not be two opinions ' as to the advantage of 
that course. And further, not only is the high pitch 
to be restored externally, but the flat ceiling is to be 
turned into an open roof. Besides that, they destroy 
some plaister screens admitted to be copies of older 
stone ones ; and to the crowning indignation of the 
antirestorationists, they abolish some galleries and deal 
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pews, which the society admits to be both * poor in 
design and modem,' but nevertheless pronounces ' ade- 
quate for cathedral service,' of which they evidently 
have an exalted idea. 

While I am writing, the dispute between them and 
Mr. Street has reached another phase so curious that I 
must devote a few lines to it as a farther illustration of 
conservative restoration principles. They have accused 
him* of proposing also to remove the great stone rood 
screen of the 14th century, in order to make the nave 
and choir usable together, in his letter to the Bishop in 
1876. He indignantly denies that he did anything of 
the kind, and quotes a sentence of his letter saying, ^ I 
do not therefore recommend it.' They reply, in sub- 
stance, ^ Well, your antagonist in 1876, Canon Venables, 
plainly so understood it, and so did several newspaper 
editors who were not your antagonists, and you did not 
deny it, and it was understood to be the chief question 
in dispute as to the internal restoration,' and so did Mr. 
Christian. Then he retorts in eflfect, * What have I to do 
with other people's understandings ? There is my decla- 
ration to the Bishop that I do not recommend it : that 
is decisive and unanswerable.' 

He merely repeats the same reply again to the follow- 
ing rejoinder of the society ; who, I must say, are as 
right on this personal question as they are wrong and 
absurd on the architectural. They say in effect, and 
quite truly, that Mr. Street's letter to the Bishop advised 
the removal of the screen to another place (across the 
transept) as one of two alternatives, of which he preferred 
the other, but expressly said that if he did not prefer that 
other *he should not object to being responsible for the 

* All the letters here referred to appeared in the Architect diiring 
the autumn of 1879, and one of mine on Sept. 13. 



312 Reasons for removing 

removal of the screen to the transept, keeping it as an 
architectural curiosity'; and proceeded to deride the folly 
of those who would strain at such gnats and swallow such 
camels, and ^ be so conservative about a rood screen and 
radically destructive about every other Bitual arrange- 
ment in an old church.' The alternative which he did 
prefer was to put the singers on the top of the screen. 
That certainly looks rather like a return to the usage of 
the Georgian era and its organ- and singing-galleries, 
which we have been told for years by high chiurch 
architects and clergymen were utterly abominable, un- 
orthodox and antiritual. And it incurs the still more 
fatal objection, that it would not enable^ the nave and 
choir to be used together/ which Mr* Street himself 
began by saying was ' the one object that ought to be 
kept in view in any real restoration of such a church' — 
unless indeed he thinks it of no consequence as a'Bitual 
arrangement^that the prayers said in the choir should 
be heard in the nave. In short, his primary alternative 
committed suicide ; and but for it he distinctly said he 
should recommend the second, the removal of the screen. 
If it had been adopted, and then generally approved, no 
man in his senses can doubt that Mr. Street would have 
taken credit for recommending it, and would have been 
justified in doing so. It has not been adopted, and he 
does not want to have credit for recommending it. So 
much for that issue between him and his already 
discarded allies in the battle of St. Alban's. 

But on the more general and less personal question 
he might have added, and I wonder he did not, that 
similarly obstructive screens have been removed in no 
small number of cathedrals, such as St. Paul's, Ely, 
Worcester, Lichfield, Hereford, Chester, Chichester, and 
~ ^ham, and open ones or none substituted, most of 
1 by the great restorer and professor of ' faithful 
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restoration/ and that nobody has ever doubted the good 
effect of it when done, except that the entire abolition 
of the screen at Durham was architecturally a failure. 

Two other alternatives that were proposed he did 
absolutely condemn, and I agree with him. One was 
Mr. Christian's proposal to place or leave the Table at 
the far end of the choir, several bays east of the an- 
tient place of the Altar, according to Wyatt's favourite 
nostrum, from which the cathedrals that became his vic- 
tims have but just recovered, seating that lengthened 
choir nearly aU over, and using it alone, which even 
then makes quite a small church. The other was to go 
on using the nave alone for Sunday services. But his 
own first alternative is either identical with that or 
would very soon become so in practice ; for the idea of 
keeping the clergy and a few people in the choir,, sepa- 
rated from the rest of the congregation in the nave by 
a great solid stone screen, is ridiculous, and would settle 
itself by nobody going there. That difficulty however 
he slurs over altogether, or so obscures it by dexterous 
phrases about ^ Bitual ' &c. that it requires some care 
to see that they mean nothing. And now he denies 
that he ever recommended the only alternative which 
ho did not either condemn absolutely, or admit (without 
intending it) to be inconsistent with what he himself 
pronounced the primary condition to be satisfied, and 
although he was prepared, in that case, to take the 
responsibility of recommending the moving of the 
screen, which is manifestly the only practicable way of 
using that nave and choir together. I am truly grate- 
ful to the antirestoration society for this delightful 
mutual exposure of themselves and these two ^ careful 
and conservative architects ' who volunteered to come 
down and help them to denounce our infinitely milder 
doings at St. Alban's. When we really want somethir 
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bold and strong advocating, and proving to be a truly 
conservative and ritual-preserving, as well as common 
sense measure, we shall know whom to employ. 

The antirestoration society in this controversy cun- 
ningly apply the phrase * sham Gothic ' to everything 
that is rebuilt in the Gothic style. As unreflecting 
people are easily caught with plausible phrases it may 
be worth while to dispose of that by asking what they 
call the plaister imitations of some other antient 
screens which they abuse Messrs. Christian and Street 
for abolishing ; and why the sham Italian of Georgian 
galleries and pews is more respectable than what 
they call the sham Gothic of a high and open roof. The 
fact is that every architectural style that has existed 
for the last 1 50 years at least has been, in that sense, a 
sham something, except the pigstye style, which just 
builds the walls and roof necessary to protect the pig 
or some human inmates from the weather ; and indeed 
the society are just as ready to * protect' that as 
an ^antient building' (which vdth them only means 
'existing') wherever they find it. They seem too 
ignorant to know that the words Gothic, Italian, Tudor, 
Queen Anne, and so on, have two distinct meanings ; 
one chronological, to indicate roundly when a building 
was erected, and the other descriptive of its architectural 
character without regard to its date. So this bit of 
claptrap about ' shams ' is only applicable to their own 
bad logic and ignorance of the proper use of words. 

I have another remark to make about those homines 
trium literarum who think themselves qualified to in- 
terfere with architecture by virtue of paying a guinea 
for the pleasure of writing F.S.A. after their names in 
letters to the newspapers, or to some society which pre- 
tends to * preserve * or * protect antient buildings ' by 
'^tting them go to ruin and preventing the removal of 
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modem defilements from them. The business of anti- 
quaries is only to investigate the dates and antient uses 
of things. As soon as that is ascertained, as it generally 
is by competent architects much better than by them, 
their functions are over, and they are no more worth 
consulting as to the future of the building than any 
old book which told the date and history with certainty. 
Their dictation is still more rirliculous when they cannot 
even agree among themselves, or when they diflfer from 
the architects, assuming them to be competent ones, 
as they did about every actual and possible question 
relating to St. Alban's roof. Yet with an audacity that 
was at least amusing, when every other argument failed, 
they told us that we had no business to rebuild any 
high roof, because they and the architects could not 
agtee whether the Norman and the E.E. roofs did not 
differ by a foot or so in height — whether the E.E. one 
had parapets or not, as if any great E.E. church roof 
was ever built without them — ^whether the late low roof 
was made early in the 15th century or the i6th, Mr. 
Street being, oddly enough, for the latest date of any- 
body — whethercertainsquinchesor oblique passagesfrom 
the parapets of the nave to the transepts were Decorated 
or Perpendicular — ^besides all sorts of guesses about the 
* painted ceiling,' of which it turned out that they knew 
nothing at all about the original construction or history, 
or that it was mere rubbish both in material and art. 

They, and Mr. Street especially, have been distin- 
guishing themselves again by proclaiming and demon- 
strating that the undulation of the mosaic pavement in 
St. Mark's', Venice, is a most interesting and artistic 
original feature, which it is desecration to * restore 'into 
flatness. Then comes one of the two greatest engineers 
in the world, and says it is continually changing, and 
is all due to the ignominious cause of the water cor 
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tinually soaking in underneath I And now they are 
trying to stop all further restoration at St. Alban's, of 
the porches by the Freemasons, and of the rest by me, 
though the whole west front, and some of the pillars and 
vaulting are in danger of Mling. 

Another piece of modem antiquarian craziness is to 
denounce the introduction of something that is wanted 
for some substantial reason now, because it was not done 
before when it was not wanted : such as making a door 
or a window where one is needed for use or light, or a 
buttress which has become necessary to strengthen the 
building, or things which are manifest architectural 
improvements. In short we have now this practical issue 
to fight, Are churches to be kept for archseologists to 
amuse themselves with as long as they will stand, or to 
be made as useful and as beautiful as we can get them ? 
To any man of common sense such a question answers 
itself. Yet I had a dispute with Scott, which was un- 
settled at his death because the matter did not press, on 
his objecting to an alteration which he admitted to be 
both practically and artistically desirable, merely because 
it had not been needed and could not have been done 
in the old state of the building and its surroundings^ 
which have long ceased to exist and by no possibility 
can exist again. I made him rather angry by saying 
that if he wanted to tell the story of the former state of 
things he had better stick up a board and paint on it, 
* Here stood — ^' (I will not help the antiquaries by saying 
what); for no human being could possibly divine it from 
the desired alteration not being made. He was of course 
unable to give any rational answer to that, and the more 
CO because with beautiful inconsistency he had actually 
erected some buttresses himself, which completely nega- 
tive the presumption that there was another building 
there before. He would have made no such foolish and 
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timid objection to doing right in his best days, but 
would straightway have proposed it. 

A specious argument is sometimes used against par- 
tial restoration, that it will make the building look 
incongruous for the unknown time that may elapse 
before the whole is done. That is only one form of the 
common absurdity, that because you cannot do every- 
thing you should do nothing. But besides that, it very 
often turns out wrong. It was of course used against 
rebuilding the high roof over the nave only of St. 
Alban's. It was to * dwarf the tower,' and to make the 
low transept roofs look worse. I answered to the first, 
that the Early English arid Norman builders were 
better judges of that than the P.S.A., who was -kind 
enough to tell us, first privately and then publicly, that 
we hadxUot considered that eflfect upon the tower. The 
high roof has not injured the look of the tower at all, 
but improved it, according to nearly universal opinion, 
though I daresay it has made it more inconsistent 
with the modem notion that it is the business of a 
tower to look as tall and thin as possible. But that 
was not the old idea of tower-building, as I showed at 
p. 244. It looks quite as high as before wherever you 
are near enough to see more than a mere shadowless 
mass of building, and much more massive and the out* 
line much better : very different from the abortive tower 
of Winchester, which looks either stopped short or 
stamped down into the roofs, while this has three rows 
of windows, and a height exceeding its width, above the 
roof.* A good test of all this is the superiority of its 
appearance from any position where the nave roof can 
be seen, over that from the east where it can not and 

* Neverthelese the statement in one or more books on St. Alban's 
that the tower is the heaviest in England is an absurd exaggeration, as 
any one may easily calculate from the list at the end of the book. 
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where the tower looks as it did before. No doubt it 
still wants the old turrets at the comers. 

Nor do the transept roofs look worse than before, 
but better, though they will of course be better still 
when raised, as they are now sure to be whenever they 
are found to be as rotten as the nave roof was. The 
choir is, I fear, incurable, having been rebuilt in Deco- 
rated times with higher walls and a flat roof at an in- 
termediate level, and windows so wonderfully mean and 
bad that few people will believe them to be original. 
The intended character of the whole was evidently 
changed for want of money as the work went on, as 
several things indicate. It is true that a roof of inter- 
mediate pitch, to reach the same height as the others, 
might be put on, like what the nave of York is and 
Guisborough was ; but the present roof is too new to 
want renewing, and it is not so ugly as the apparently 
roofless nave was before; which no small number of 
people consequently believed was a ruin: not only 
strangers, who used to ask if they might picnic there, 
but no less a man than Mr. Froude ; as is clear from his 
* Annals of a British Abbey,' which show that its moral 
rottenness was equal to the physical rottenness of the 
debased roofs which the monks put on as their latest 
work, especially in the time of William WalUngford, 
who built the high altar screen, not Bobert Wallingfotd 
the clockmaking abbot long before. 

A much more difficult question sometimes arises 
than any that we had at St. Alban's after we at last got 
at the real condition of the building, apart from the 
still imsettled antiquarian squabbles about dates and 
some other unimportant details, on which they and the 
architects contradicted each other as much as we coidd 
wish. What is to be done generally with a later and 
inferior but still G-othic structure which has grown up 
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in the midst of earlier and better work, and is in such 
a state that it must be rebuilt ? I remember a dispute 
of that kind many years ago in the diocese of Lichfield, 
between Scott, then rising into fame, and the Bev. 
J. L. Petit, a well-known architectural artist, with a 
peculiar theory of his own that Perpendicular was the 
cUmaz of the Gothic styles, and not their decline and 
fall, as I suppose everybody now considers it. The south 
transept of Stafford Church had been transformed from 
Early English into Perpendicular, and was so decayed 
that any efficient repair must really be rebuilding. 
There were sufficient E.E. remains to leave no difficulty 
in making a pretty certain restoration of it in that style. 
Scott had not then fallen into his later weakness, which, 
he almost confesses in his Memoirs, would have led him 
to rebuild the later and worse thing, and he advocated 
the E.E. restoration, and carried it, with general satis- 
faction at the result ; which is the only practical test 
that can be applied to matters of taste. 

Doncaster Church raised the same question on a larger 
scale when it was burnt down, having been gradually 
transformed from Early English into a confused mixture 
of that and Perpendicular, but with the only triumph of 
that style (except fan vaulting, see p. 263) a very fine 
tower. We had no antirestorationists then to fiighten 
Scott into trying to rebuild it in the mongrel style it 
had latterly exhibited, and he had not then lapsed into 
his later foUy of imitating defects ; so he at once pro- 
posed, with universal approval, to rebuild it in the 
Early Decorated style, which is unquestionably the best 
for the large windows, which had been Perpendicular, 
At first he meant to rebuild the tower Perpendicular, 
and the prints of the time so show it ; * but for various 

* See the Bev. J. E. Jackson's handsome volume on St. George's 
Church, Doncaster ; vhich algo shows the tower wider. 
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reasons the old one could not be exactly reproduced, and 
I persuaded him to make it follow the rest ; which had 
nothing to do with the defects in its outline, which his 
Memoirs show that he was conscious of himself when 
too late, and which those who remembered the old one 
were far more conscious of than he supposed. The 
church also wants every limb lengthening a little and 
the bottom of the tower widening. A man with an 
eye for proportions, especially with the remains and 
pictures of the old church before him, and having 
examined St. Mary's Beverley, and Howden, and the 
choir of Selby for the purpose, as Scott did, would surely 
have seen that he ought to have made the nave with 
six bays, rather larger than the old ones which origin- 
ally belonged to a smaller church, instead of those five 
of cathedral magnitude (which by another blunder he 
reduced in the choir to three smaller ones), and to have 
made the transepts longer, as at Beverley and Howden, 
and the whole rather lower than that enormous height of 
75 ft. for a nave and transept only 90 long, or even 100 
as they should have been ; but in spite of all these defects 
it is decidedly the best of his complete churches that I 
have seen, especially inside. But we are now dealing with 
restoration and rebuilding ; and therefore I only add 
that his rebuilt Croydon church is also very good inside, 
though nothing remarkable outside, and the tower is the 
old one. That church he judiciously did make longer 
than the old one, and was prevented by the tower, if by 
nothing else, from indulging the passion for excessive 
height which has spoilt so many modem churches. Some- 
what later I suppose he would have shnmk from even 
that improvement, which is always a safe one. 

I have no doubt that in every case like these it is 
judicious, and certain to receive general approval when 
't is done, in spite of all clamour beforehand, to do as 
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Scott did there, and never to build up a copy of any- 
thing absolutely bad and ugly, or to copy defects. If 
the earlier and better one can be restored with reason- 
able certainty, that is almost certainly the best course 
to follow; except that attempting to build Norman 
work now is sure to be a failure ; but any later style 
can be done very well, if the architect and builder 
understand their business and attend to it, and see that 
their men do not spoil the work by that abominable 
* finishing,' which takes all the life out of it. The re- 
built Early English vaulting in the south aisle of St. 
Alban's is very superior to the original Decorated farther 
east. If the old work cannot be restored with reasonable 
certainty the only rational course is to have the best 
design you can get for something new ; but I should 
never trust an architect to do that as he likes, or you 
may have a whole church spoilt by some foreign or 
original whimsicality of his own, as too many have been 
notwithstanding the most solemn professions of conser- 
vative restoration. Yet restorations are generally done 
bj^ committees of some kind, who are perfectly helpless 
to control an architect, which a single man building for 
himself can if he knows anything about it. 

The question which occurred at Stafibrd as to a 
whole transept often arises on a smaller scale when a 
late and bad large Perpendicular window has been stuck 
into a front of some earlier and better style. Those 
windows are barely to be called architecture, being 
nothing but a repetition of oblong glass panes in cusped 
stonework, almost as monotonous as a common row of 
windows in a street. The only conclusion I can come 
to is that if they are decayed beyond moderate repairs 
not approaching to rebuilding, they should never be 
rebuilt, on the principle that bad things should never 
be copied: the idea that they should be is entirel; 

P3 



322 Bad Perpendicular Insertions. 

novel and peculiar to this stupid age. What should be 
rebuilt in their place depends on circumstances. If a 
pretty certain restoration of a better predecessor can be 
made that is generally the safest thing to do, as the 
Early English group of windows were restored at the 
east end of Worcester instead of a good-for-nothing 
late nine-light window of which you may still see a 
picture in some of the books on cathedrals. In other 
cases the best thing to do is to design a new one of the 
general style of the best part of the church, of which 
Worcester again presents a good example in the new 
Decorated window at the west end ; and all the great 
windows of Doncaster were another case of the same 
kind, as I showed just now. Inventing a Norman 
restoration is more certain to fail than copying it. It is 
all but impossible to get it copied when it is before the 
builder's eyes ; and there is no entirely new Norman 
work in England that is not offensive to every eye that 
can appreciate the original. New Early English work 
generally looks harsh, and unlike the old, both in execu- 
tion and design. All Scott's E.E. churches that I have 
seen, or pictures of them, including his Edinburgh 
Cathedral, have that look. 

It is worth notice that two oak beams near the 
entrance of the St. Alban's roof, which had been put in 
less than fifty years ago, the old ones being too rotten 
even for the cobblers of that day, and looked sound 
where they were most visible, and probably deceived 
Scott at first, were found to be decayed already at the 
joints. That is a striking commentary on the wisdom 
of those who wanted us to waste ^^2000 more in build- 
ing the new roof of oak instead of Memel fir, which is 
both more durable and actually stronger in every respect 
except hardness, when properly protected fix>m damp on 
he walls, as that is. Of course oak looks better for 
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caxving and ornamental mouldings than either deal or 
mahogany or anything else^. in Gothic work ; but the 
preference of it for constructive purposes, or for painting 
on, is nothing but the vulgar prejudice that the dearest 
thing must be the best, which Sydney Smith relied on 
when he changed the tickets on his soap and so led his 
servants to use the cheapest instead of the dearest. The 
prejudice for lead over tiles is no better, for the reasons 
which I gave at p. 181.* 

The only other restoration question that occurs to 
me is sometimes the most difficult of all, viz. : what is 
to be done with entirely incongruous insertions, which 
have nevertheless some intrinsic merit, and would be 
valuable somewhere else. For if they have not, the 
case is clear for their extirpation without mercy in any 

* As I have been accused, both privately and publicly, of having 
got the committee into the scrape of being aU' personally liable for a 
large amount beyond any promised or probable subscriptions, I record 
the fact that a majority of them did it in my absence, and the chair- 
man's, and another member's, who were all known to be against it» on 
the motion of the Eector of St. Alban's, without notice, at a meeting 
called * to receive accounts * (which nobody wanted just then), and con- 
trary to a previous resolution that the question of the covering of the 
roof should be postponed until the contractor should require it to be 
settled (which he did a week afteTMsardi), and with a letter from me to 
one of them who had asked for it, repeating the offer to guarantee them 
from loss if the roof was tiled, as I had proposed long before. More- 
over they had an opportunity soon after to rescind that resolution to 
cover it with lead, in consequence of the contractor's letter, who had 
not yet received the order. I then warned them of the consequences, 
which they had evidently not realized before, with all their passing of 
accounts ; but that it was not for me to move to rescind the order as I 
should gain by it considerably; and no one did move to rescind it. 
There was also an ingenious little scheme for throwing the whole de- 
ficiency on me ; but unluckily it would not work. And so they managed 
to make us all, including the chairman and me, who were at least inno- 
cent, and happily also the two who had raised aU the original disturb- 
ance and boasted that they had stopped subscriptions and then resigned^ 
liable for a deficiency of 3000/., aU for the pleasure of having their own 
way instead of mine. 
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general restoration ; at least clear to everybody except 
the fimatical antirestorationists, who are beyond the 
reach of reason. It is impossible to lay down any rules 
that will apply to doubtful cases, though it is easy 
enough to do so for extreme ones, which require none 
and practically decide themselves, like the pews and 
galleries at Southwell. Each case must be decided on its 
own groimds, and after all can only be decided by the 
opinions of the proper authorities, whoever they may 
be. As a matter of fact and as another illustration of 
* faithful restoration principles ' and practice, I have 
seen a handsome marble pavement suitable for any style, 
in a £ELmous church within my own small ecclesiastical 
jurisdiction, torn up by an architect of the highest 
principles and fame, and a preserver of Greorgian rubbish 
where he chose, to put down another composed by him- 
self and the worst I ever saw ; and brass altar rails instead 
of (modem) stone, and some brazen things like fixed gates 
put at the end of the stalls instead of the old oak ones. 
I have no doubt he was prepared with some admirable 
principles and reasons to defend all that, such as a clever 
architect can always invent on either side. I saw the 
selling of the old work by auction placaxded over the 
town, and was told that it was by oilers from his office. 
The sale was stopped by the Vicar ; but the real mischief 
had been done first. And there I take leave of the fEiithful 
and conservative restorers and antirestorers, hoping that 
I have done a little to enable the public to understand 
them both, and recommending them to restore to them- 
selves a little common sense, and to remember that in 
the long run nonsense and its perpetrators are sure to 
be laughed at and despised. 
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CHAPTER VI. 

Domes — The great Pyramid — Sizes and Proportions of large Chnrchea 

and Halls. 

I 8AID that I should treat of domes separately from 
octagons in the position of a central tower. I may as 
weU repeat the introduction to a paper of my own on 
the theory of domes, in the Transactions of the B.I.B. A. 
of February 1871. 

* Perhaps in this age of iron no great dome of ma- 
sonry will be ever built again, yet we must all admit 
that the two great iron and glass domes of the 1862 
Exhibition, of which one was afterwards moved to a 
much handsomer (but equally short lived) building at 
the Alexandra Park, or that of the British Museum 
reading room, though they are as large as any masonry 
dome in the world, or the flatter oval dome of the 
Albert Hall, which covers twice the space of those, 
being 220 ft. x 185, (and now the still larger one of 
the Vienna Exhibition, 360 ft. in diameter) have excited 
no such interest as is still felt in the comparatively un- 
scientific fabrics of the Pantheon and St. Peter's at 
Bome, the Cathedral of Florence, the Gol Gomuz of 
Beejapore, and even the flat segmental domes of St. 
Sophia at Constantinople and St. Vitale at Bavenna, 
which last is made of pots. I suppose everybody will 
agree with Mr. Fergusson that a dome is the most per- 
fect roof that has ever been invented, especially on a 
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large scale. But the cracks and bands of St. Peter's, 
the immense thickness of the Indian domes and the 
Pantheon, Wren's evasion of the diflSculty at St. Paul's 
by building a cone to carry the lantern and the external 
wooden dome, and the non-existence in the world of 
any very large masonry dome of moderate thickness, 
have raised an impression that no such dome can exist, 
and that large hemispheres of masonry must either be 
enormously thick and heavy, or else must depend so 
much on ties that we may as well build iron domes at 
once. 

'The subject has naturally been discussed here 
several times ; and I see that on nearly every occasion 
a wish has been expressed for a more complete in- 
vestigation of it, which should be at once mathematical 
and practical. Mathematical writers have hitherto 
been content with proving what is practically known to 
every man who ever turned a flat segmental dome over 
a well; viz. that a dome of about half the height of a 
hemisphere is stable, or has no tendency to fall in any- 
where if it is sufficiently tied romid the bottom, however 
thin it may be. But there they have stopped, and left 
us to conclude — and some of them have asserted, that 
below that point, about half-way from the top of the 
hemisphere, where this natural stability ends, we can- 
not continue the dome at all without the aid of ties or 
bands, or reliance on the tenacity of cement, or some 
very great thickness, almost enough to make the dome 
contain a cone. Indeed that conclusion was expressly 
enunciated in the paper read here in 1859 by Mr. 
Lewis, Professor of Architecture at the London Univer- 
sity, who said (p. 1 17), "I believe that the real secret 
of constructing lantern-bearing domes of large size," 
and others in a less degree, '* is to make them approach 
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BO closely to the conical form, that their section shall in- 
clude that powerful outline .... although by careful 
attention to the goodness of the materials and the 
general bond of the work, it may no doubt be made se- 
cure with other outlines ; . . • • but that any departure 
from this entails risk:" which would require a thickness of 
at least 14 feet in a dome 100 ft. wide, smaller than St. 
Paul's, which is only 18 inches thick. Mr. Fergusson, 
on the other hand says " It is as diflScult to build a 
dome that will fall as a vault that will stand." {Hcmd" 
book, p. 441.) Between these widely differing views it 
is time that we should come to some more definite con- 
clusion as to the true conditions of stability. . • . 

* The problem is practically insoluble by any but 
tentative or approximate methods. The introduction 
of the thickness so deranges all the natural relations of 
sines and cosines, that the formulae soon become 
unmanageable for any direct solution ; and that is pro- 
bably the reason why it has been left unsolved in 
mathematical books.' But though the thickness makes 
all the difference in the geometrical conditions of the 
problem, the mass and the centre of gravity of the 
pieces of all domes of small thickness compared with 
their width, may be practically treated as if the dome 
were a perfectly thin shell at the middle of its thick- 
ness, multiplying by the thickness only as an element 
of weight. If you call the thickness t and the diameter 

d, this only involves an omission of — =— - of the mass, 

which is always a very small fraction in a thin dome. 
But where the thickness is great that fraction becomes 
larger and the mass must be treated as the difference 
between two solid domes of the outer and inner 
diameters. One such case is dealt with in the paper, 
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viz. tBe G-ol G-omnz, whose thickness is a 14th of its 
diameter, 

I cannot reprint the calculations here, and probably 
few persons would read them if I did.* The most im- 
portant of them were also verified by models, made to 
illustrate the limits between a barely stable and an un- 
stable dome and arch. The making of such models 
requires attention to the fundamental difference betweeii 
domes and arches. Many people suppose that the 
'element' (as mathematicians call it) of a dome is 
a narrow vertical slice through the middle, which 
of course is nothing but a round arch. But that is a 
fundamental mistake. You could not make up a 
dome of any number of such elements, for all their 
middles would overlap, and if you took an element 
only 5** wide at the equator or base of the dome you 
would have 36 of them overlapping at the top. The 
true element of a dome is the piece called a IwM^ in- 
cluded between two meridians or vertical circles through 
the top, and very near togeth^, i.e. so near that the 
piece included has no sensible horizontal curvature. 

And that is not a very easy thing to make a model 
of, consisting, as it must, of a number of small pieces, 
each of proper width and weight, to represent the stones 
or courses of the lune, inasmuch as it has no width at 
all at the top. The way to do it is this : calculate the 
weight of the pair of pieces on each side of the top, 
down to say 20°, and then make a straight piece of 
wood of the proper weight in proportion to the parts 
below, and with the proper bevel at the ends of this 

• I have some spare copies of the paper. Anybody who thinks it 
worth while to send six postage stamps to 33 Queen Anne Street, W., 
with a stamped wrapper directed to himself, may haye one, as long as I 
am able to supply them. 
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cross piece; so that it will look like a section of a dome 
with a flat top. Then how are we to build it up? 
There are two ways: one is to make a semicircle of 
wood of the size of the dome inside, and cut oflF 
the upper 20% and build up the stones on it as a 
* centre'; lay in the straight piece to represent the 
weight of the top, and then let down the * centre ' gently 
by wedges or screws, and see whether the pair of lunes 
stand or fall, the bottom stones being held from bursting 
outwards by stops. The other way is to build the pair 
of lunes and top piece on a board laid down flat, and 
then gently turn it up on its lower edge till it becomes 
vertical and gives no support, even by friction. That 
has the advantage too of showing whether the dome 
proposed is very far from stable ; for if it is it will fall 
before the board becomes vertical. But it requires a 
little scheming besides to enable the stones, which 
ought to have oblique sides, to lie flat. Make each of 
them of the proper weight and size, but give a double 
obliquity to one side, and then the other may be flat on 
the board. That was in fact the kind of model that I 
used at the fi.I.B.A. 

The result both of the calculations and the models 
was that a dome only requires a thickness of '022 or a 
45th of its diameter, while a round arch, or a barrel 
vault, requires -072 or a 14th of its span (reckoning to 
the middle of the thickness) to be stable when standing 
alone. Moreover cement can help an arch very little, 
but may help a dome a great deal, by converting every 
course into a ring with considerable tenacity by virtue 
of the bonding with the courses above and below. 

The next important result of calculation is, that as 
soon as you have got 23° from the bottom in a dome of 
proper thickness, it completely ties itself above, or has 



3^0 Domes, thickness of. 

all its pressure inwards, and therefore no good would be 
done by inserting any more ties higher up — provided 
there is no heavy lantern on the top. But a dome of no 
thickness at all, if such a thing could be built, has not 
all its pressure inwards until you get 38° from the base 
of the hemisphere, or 52** from the top ; which again is 
very different from a round arch or a barrel vault, of 
which no part will stand without thickness. In other 
words, a very flat and moderately thin dome, such as 
St. Sophia's or the fiavenna one, which are a long way 
short of hemispheres, would stand without cement, if 
strongly enough tied or resisted horizontally at the 
bottom. 

The bursting pressure at the bottom of a dome is 
very great, being '215 or rather more than a fifth of 
the whole weight, still disregarding cement in the 
dome : which weight is the same as of a cylinder of the 
same height width and thickness as the hemisphere, 
or twice the weight of its own floor of the same thick- 
ness. But that bursting pressure may be counteracted 
without any tie by making the drum underneath 
conical like a windmill and leaning inwards with a 
slope of 12° or •215 or about i to 5, and carrying it 
down deep enough into the ground to be secure at the 
bottom, or to a sufficient number of cross walls to make 
a firm abutment. 

Tapered domes. — A dome need not, and indeed had 
better not be uniformly thick, for if it tapers or grows 
thioner upwards it will do with a less thickness through- 
out. Suppose the thickness decreases with the vertical 
height or distance from the top, in such a ratio that it 
becomes half at the top what it was at the bottom ; its 
thickness there need only be «oi6 or a 64th of its 
diameter ; and the weight is then only | of |, or little 
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more than half of that required for an uniform stable 
dome of the same size. In round numbers, a stone dome 
100 feet wide and i foot thick would weigh something 
like 1000 tons; from which any others may easily be 
calculated, remembering that the weight increases as 
the square of the diameter, and directly as the thick- 
ness — assuming that to be small compared with the 
diameter, or else these rules do not hold good. There- 
fore we might build a dome 200 feet wide, covering twice 
the area of the largest masoniy domes in the world 
which would be stable without any ties if only 3 ft. 3 in. 
thick at the bottom and anything less than i ft. 7 in. at 
the top, standing on a drum of the same thickness and 
of any height, provided it contains a slope of 12** ; for 
the tapering makes very little difference as to that. 
The drum need not display the slope, which would be 
ugly beyond a small amount, but it could be con- 
cealed by arcades outside towards the top and inside 
at the bottom, which would look very well in them- 
selves besides. Moreover the slope of the drum may 
diminish downwards, so much that if it is as high as 
the dome the slope need only be half as much at the 
bottom as at the top. 

In practice we should certainly bmld iron ties in 
the lower quarter of the dome, and thereby the thick- 
ness might be much more diminished. The calculations 
all assume the absence both of iron ties and of the 
advantages of bonding and cement ; but on the other 
hand they assume the stones to be or act as throv^ha 
and to be strong enough not to crush at the edges. 

Some of the architects who were present at the 
lecture suggested that it would be better to make the 
beds of some of the lower courses horizontal, as is some- 
times done in arches and generally in spires. There it 
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may be unobjectionable, though I doubt if it is ex- 
pedient, as it makes acute angles in the stone just at 
the most likely place to chip. But domes diflFer essen- 
tially from arches in walls, in having nothing on or 
against their haunches ; and the fact is that the lower 
courses ought not to be more horizontal than the radial 
direction to the centre of the base, but less ; as is clear 
at once from this : with the radial inclination the few 
lowest courses would not diflFer sensibly from horizontal, 
and consequently there would be absolutely nothing to 
resist the bursting pressure except ^ friction and stick- 
tion,' which would be far too little to be safe. The 
thrust outwards of a dome is enormously more than of 
a spire, and even they are safer if the beds are square 
to the face (p. 245). 

The nearest approximation to a hemispherical dome 
which will stand without sensible thickness anywhere is 
a hemisphere with its shoulders at about 20** from the 
top pushed outwards by about a 50th of the diameter, 
and the haunches about 20^ from the bottom pulled 
in as much ; so that it does not begin to rise quite 
vertically like a hemisphere, but a little leaning 
inwards, and is rather flatter at the top. And as 
things which are mechanically right generally look so, 
I think it probable that such a dome would look 
better than a perfect hemisphere, though the diflTerence 
is hardly visible in a small drawing. A paraboloid 
would also be practically stable with a very little 
thickness, and a dome of which the section is a catenary 
would be quite stable, but they are both ugly shapes 
for solid looking bodies. 

Domes with eyes. — Domes, like that of the Pantheon 
at Bome, with a large hole or * eye ' cut out of the top, 
are obviously more stable than others, and therefore 
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Require less thickness, because it is the weight of the 
upper and flattest part which is far the most oppressive 
or bursting, and that is lost by the * eye.' I found that an 
eye with a radius of 20% which covers only a 25th of the 
floor, takes off" -06 or a 17th of the weight of an uniform 
dome, but would enable it to do with a fifth less thickness. 
Semicircles cut out of the bottom on the contrary 
diminish the stability, partly by the loss of their weight 
leaning inwards, but much more by the contraction of 
the base at those places, or the loss of so much support 
as would be cut oflf by vertical planes just covering each 
opening like a shutter. 

Eibbed domes. — It was taken for granted in the 
former discussions at the B.I.B.A., as reqturing no 
proof, that domes must be stronger for being made with 
ribs. But exactly the contrary is the fact, unless the 
thickness is greatly increased, as may be easily proved 
thus : Take a pure dome of the proper thickness for 
stability and turn it into one of ribs and panels of 
the same total weight, and see what would happen. 
Unless the ribs or arches are three times as thick as the 
dome they will not stand themselves, as we saw at p. 329, 
much less bear the intervening panels too; and the 
panels will themselves be quite unstable by losing so 
much of their thickness as is thrown into the ribs. 
Or again, begin with a dome as thick as the ribs are 
intended to be : then if you thin the intervening spaces 
down to panels you take away far more weight near 
the bottom where the weight tends to stability, than near 
the top where it tends to instability. In the Pantheon 
the ribs are not uniform arches, but are themselves 
of the shape of lunes, or the slice between two meridians 
of the dome, and therefore are as stable as the dome 
itself; and the whole is a vast deal thicker than is 
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requisite for bare stability, the haunches being filled up 
so as to show very little dome outside. Another objec- 
tion to a ribbed and panelled dome of small thickness 
is that you lose the benefit of horizontal ties or bonding ; 
in short this, which was assumed to be the best, is in 
every way the worst mode of dome-building ; though of 
course adding ribs deep enough to be stable to a dome 
already stable increases the stability, especially if they 
are either thinned or narrowed upwards. 

Pointed domes. — It is evident that pointed domes 
are more stable than round ones, and I calculated in 
the paper referred to in what degree they are so, and 
found that a dome of equilateral section, or one con- 
taining an arc of 60°, only needs a thickness of '0137 or 
a 73rd of its width ; which is also in that case its 
radius of curvature ; or such a dome I op feet wide need 
not be quite 17 inches thick. And one of 70°, of which 
the radius of curvature is very nearly f of the width, re- 
quires a thickness of about a 60th of its width, or a 
dome of 1 00 feet requires about 20 inches. Tapering does 
not make much difference in the stability of pointed 
domes, because they have already lost the top of the 
hemisphere, which is the most oppressive part. These 
domes too require no tie at the bottom if they stand 
upon a drum with a slope of only 9% or about I to 7. 
But pointed domes are never built, except where there 
is a lantern to carry, which is the real difficulty of dome 
building on a large scale, and those which carry 
lanterns are generally of rather pointed section, though 
of course no point is seen. 

Lanterned domes. — Just as cutting out an * eye ' in- 
creases the stability, so adding a lantern decreases it in 
a much higher ratio than the weight cut out or added. 
I calculated these results, first for a hemispherical 
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uniform dome. Let M be the weight of the hemi- 
sphere, or say 2500 tons for a dome 100 ft. wide and 
2\ feet thick, the least thickness that will carry any con- 
siderable lantern without help from ties : \a the weight 
of the lantern as a fraction of M, t the thickness in 
feet. The tons in the third column are the weight of 
lantern which can be carried by a dome 100 ft. wide 
and of the thickness i. The table then is this : — 
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The (2^)^ in the last column is only multiplied by 
•88 to show at once that th^ weight of the lantern in- 
creases very nearly as the cube of the thickness of the 
dome; and this proportion is so near that it would 
doubtless have been exact if all the calculations were 
not necessarily approximate and tentative, the equa- 
tions being such as cannot be solved directly. The 
result is also probable a priori, because each lune must 
increase in strength with the square of its thickness as 
a curved beam, and it increases in stability besides by 
its lower part being wider than the upper, and there- 
fore gaining more by the increase of thickness. 

The lantern also materially increases the thrust 
or bursting pressure E at the bottom of the hemi- 
sphere by exactly the weight L ; so that if L = •! M, 
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Pointed Lanterned Dames. 



Therefore the drum to carry such a dome without ties 
must have a dope of i& instead of I2° as it was with- 
out the lantern. 

L represents any other weight or force as well as 
the lantern, and in fact it must include the leverage of 
the wind upon the lantern, which acts as weight on the 
side farthest from the wind. The e£fect of either wind 
or snow on an unlantemed dome is inconsiderable, for 
a dome must practically have an enormous superfluity 
of strength beyond what could be aflfected by any pos-. 
sible snow on the top or wind on the side. A dome is 
in fact the strongest against wind of all structures of 
the same height weight and size except a cone, of 
which the stability is limited by nothing but the com- 
pressibility of the stones. 

I calculated a similar table to the former for a 
pointed dome of 60° with 8 lantern, which is as follows; 
only it must be remembered that M (for reasons of cal- 
culation) is still the weight of a hemispherical dome on 
the same base, which bears the proportion to the taller 
equilateral dome of i to 1*372; and i to I •177 of a 
dome of 70°. But as I have given L in tons also that 
does not affect the result. 
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Showing that the weight of lantern again increases 
with the cube of the thickness very nearly, though the 
required thickness is much less than in a hemisphere. 



S^. Paulas Dome. 337 

Therefore Sir C. Wren was mechanically qnite right 
in setting the heavy stone lantern at the top of St, 
Paul's on a hollow cone like a glass blower's chimney, 
and making the inner dome within that, both having a 
common base, and the outer one only a wooden frame- 
work; and the cone itself is tied with a chain at 
the bottom, where alone a cone wants tieing. Be- 
sides that, you may observe that the dome, and there- 
fore the cone within it, stands so much within the 
outside of the drum, that the pressure is really carried 
down obliquely, just as if the drum itself were coned or 
sloped in, exactly as I said it might be. Inside, the 
slope is not concealed, but visible enough, and perhaps 
looks better than if the walls were upright, as upright 
walls at a great height are apt to look bursting out- 
wards. The same thing had been done before on a 
smaller scale in the baptistery at Pisa, where the lantern 
at the height of 175 feet is carried on a cone 59 ft. wide 
at the base, and the stone dome, Mr. Fergusson says, 
was long afterwards built round it. 

A dome with an aisle all round the driun would 
afford the very best fetcilities for resisting the thrust 
by flying buttresses, either within the roof as de- 
scribed at p. 237, or outside as in most cathedrals. The 
drum might then be reduced to arches and pillars as 
in our four round churches (all of which have aisles 
round them) and the baptistery at Nocera (Fergusson, 
p. 511) or an apse with a periapse. And then also 
a great domed church might have supports occupying 
a much less proportion of the area covered than St. 
Peter's or St. Paul's, where the supports occupy twice 
as much as in some of our Gothic churches. I warn 
everybody against expecting any good architectural 
effect from small domes, though large ones are grandr 

Q 
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Most of those in London have been the subject of much 
m6re ridicule than admiration, fix>m the 'national 
pepper-boxes ' in TrafiEdgar Square, back to the carica- 
ture which I remember, of Hhat curious little architect 
(Nash) sitting on his egg ' — the little dome of Bucking- 
ham Palace, in the time of George IV. 

Polygonal domes. — ^Veiy nearly the same considera^ 
tions apply to octagonal or other many-sided domes as 
to round ones (i.«. round horizontally), so that it is not 
worth while to distinguish them. So &r as there is a 
difference it is in favour of the round ones, inasmuch 
as polygonal ones are not so independent of cement, 
and the middle of each side might fell inwards, which 
is impossible with a round dome of any kind or shape, 
until other parts burst outwards. 

The domes of St. Peter's and Florence, whieh last 
is octagonal and pointed, of about 70^ (St. Peter^s is 
rather less pointed), are composed of double shells 
joined in various places by ribs« Some persons have 
fancied that that construction has something of the 
strength of bones and quills and hollow iron pillars ; 
but that is altogether a fidse analogy ; for their strength 
arises from one side always resisting extension while 
the other resists compression ; but masonry has practi- 
cally no power of resisting tension directly tending to 
separate the stones. The only value of the double 
shell is that it takes firmer hold of the bottom of the 
lantern so as to resist the leverage of wind upon it. 
Otherwise the double dome merely increases the weight 
and thrust at the bottom for nothing. 

Though it is the fashion to condenm what is called 
the sham construction of the dome of our St. Paul's, 
there is a good deal to be said for it, as we have already 
seen. St. Peter's being of brick covered with lead has 
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no visible superiority over St. Paul's of which the 
outer dome is wood covered with lead. And when we 
look at the lantern of St. Paul's, proportionately larger 
than St. Peter's or Florence, standing with absolute 
safety on that thin cone of only 18 inches, with the 
other equally thin dome within, and compare them 
with the huge mass of masonry in the Italian ones, or 
with the three shells of the smaller dome of the In- 
valides at Paris of only 92 feet, where both the outer 
dome and the lantern are of wood, I cannot help 
pronouncing in favour of what every one admits to be 
the grandest looking dome externally, and which is 
managed in the most scientific way. We must also 
give Wren due credit for the science displayed in 
bringing down the cone so far below the base of his ex- 
ternal dome that its slope is 24^, which diminishes the 
thrust immensely, and yet leaves the inner dome, 
which springs from the base of the cone, quite high 
enough above the ground. Indeed with all the know- 
ledge that we have now of what can be done in dome 
building by the aid of hoop iron, we could do no better 
than copy the very same construction of two domes and 
a cone to carry the lantern, except that one would per- 
haps like to make the outer dome of stone, which could 
easily be done. 

According to the best authorities, including some 
measurements made by Mr. Donaldson for large draw- 
ings of his own, the internal diameters of all the 
masonry domes in the world above 90 feet are as 
follows : — 



Pantheon . . , 
Florence . . . , 
St. Peter's 

Beejapore (Gol Gbmnz) . 
Moufita in Malta 


. 142 

' 137} 

• 137 
124 

Q 


St. Carlo, Milan . 
St. Sophia 
St. Paul's . 
Invalides, Paris 

2 


. los 
. . 105 

. 102 
. . 92 
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The 138^ is the smaller diameter of the octagon at 
Florence. The Malta and Milan domes are both of 
this century, as may be seen in Mr. Fergusson's Hand- 
book, where they are fully described. The Milan one 
is very ugly, but the other handsome; though designed 
by a builder who could neither draw nor write, and re- 
ceived two shillings a day. The Gol Cromuz is 10 feet 
thick, and stands upon a square, whose comers and their 
turrets make an enormous abutment for the dome, 
though it would be hardly stable (apart from cement) 
if it stood upon a round drum only as wide as the 
square. The peculiar construction of the vaulting of 
that and other Indian domes is described by Mr. Fer- 
gusson : but I do not assent to his theory of the 
mechanical conditions of domal stability, which very 
much underrates the importance of the weight of the 
upper part of a dome ; but he does not profess to have 
investigated it mathematically. 

A question was asked at the B.I.B.A. as to the pos- 
sibility of building domes entirely without scaffolding, 
beyond a mere radial pole travelling about to regulate 
the position of each stone as it is put on. For a con- 
siderable height the stones will evidently stand by 
friction and cement until each ring is successively 
closed in, and then it cannot fall; after which the 
mortar should have time to set, or the ring will be 
squeezed too small and sink a little by the addition of 
more weight. As soon as the inclination becomes too 
great for the stones to stand alone, they may be notched 
or stepped so as to hang on the preceding ring ; and 
the Maltese dome was actually built so without any 
centering : otherwise there must be as much centering 
as will carry each ring in succession when you have 
^cached the height at which the stones will not stick 
parately. 
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Lanterns on arches. — Such steeples as that of St. 
Nicolas Newcastle and a few others on a smaller scale, 
where lanterns stand on flying arches, suggested a little 
enquiry into their power to support weights. It is evi- 
dent that a pointed arch will carry as much weight as 
would complete it into a stable round one ; but that 
does not come to much, as it only means that an equi- 
lateral arch will carry half its own weight as a load on 
the top, assuming it be just of the proper thickness for 
a round arch. Consequently a set of flying arches will 
carry no great weight of lantern unless they are deep 
enough to contain a straight line or very nearly so. In 
like manner flying buttresses to resist the thrust of 
vaulting ought to contain a straight line, and they 
generally do. 

Weight of spires. — As I have given the weights of 
hemispherical and other domes I may as well add that 
the weight of a thin spire, either polygonal or round, is 
half that of a hollow prism or cylinder of the same height 
and standing on the same ring or base ; which, remem- 
ber, is rather more than the thickness of the spire 
measured square to its face. Or the weight is equal to 
that of a prism or cylinder of the same actual thickness 
as the spire but of height = the oblique height of the 
spire. The bursting pressure at the bottom of a sharp 
spire is inconsiderable, and in one sense nothing, as it is 
less than the mere friction of the stones will resist if 
the spire is not cracked. Still it is prudent to provide 
against it by a tie, for fear of cracks. But the thrust 
at the bottom of a wide spreading cone is much more 
than of a dome on the same base. It depends in a 
complicated way upon the thickness; but if very thin, 
the tension of a right-angled cone, or one which would 
just lie within a hemisphere, is more than three times 
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that of a hemisphere of the same width and thickness* 
But a right-^tngled cone standing on the same ring as a 
hemisphere is only half its weight, being thinner as 
well as lying much within it except at the top and 
bottom. 

If the slope of the cone is 30^ its tension is '577 M 
while that of the pointed dome of 60^ is only '208 M, M 
being the weight of a hemispherical dome of the same 
width and thickness. And with a slope of 24^ the ten- 
sion is *545M, still assuming the cone to be very thin 
for its size. Therefore at St. Paul's a strong iron chain 
was rightly put by Wren round the bottom of the cone 
which carries the lantern, besides the leaning inwards 
of the drum below, which I mentioned before. I say 
nothing of the iron domes noticed at the beginning of 
this chapter, because they belong to engineering and not 
architecture and involve no difficulties of construction. 

THB GSEAT PTBAMID. 

I FBOCBED to treat of a building at the opposite extreme 
of architectural science, except that it involved the 
raising of enormous stones to a greater height than in 
any subsequent building ; for the still larger stones of 
Babylon and Jerusalem were not raised to anything like 
the height of the Great Pyramid, which was built by 
Cheops, as Herodotus called the king otherwise called 
Suphis or Shufu in the hieroglyphics painted on the 
large stones over the ' King's Chamber,' about 21708.0. 
or in the time of Peleg, ages before the Israelites were 
in Egypt, whom some persons have hastily guessed to 
have been employed in building the pyramids. 

If I needed any excuse for a book on architecture 
devoting a few pages to the largest and oldest building 
m the world, and one designed and executed with as 
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much care as the grandest cathedrals, it would be 
enough to add that it has engaged on other grounds the 
attention of Newton and Herschel and other eminent 
scientific men. Perhaps it is not strictly right to call 
it the oldest, for that rather smaller one wluch is now 
called the Second Pyramid, is thought to have been 
begun a little earlier, but it is not comparable to the 
great one in its design. Unfortunately this great 
Pyramid of Cheops was skinned by the 'barbarous people 
of th^ country ' in comparatively modem times, of the 
beautiful limestone casing which was yet perfect and 
the inscriptions conspicuous upon it when Herodotus 
saw it 17CX) years after it was built, almost as smooth 
as marble, and more durable than the granite with 
which some of the smaller pyramids were cased. They 
used the stone for other buildings, and so their spoli- 
ation was not so utterly base as that of our people much 
later who burnt some of our finest abbeys into mortar. 
Luckily a few of these casing stones escaped in the rub- 
bish, and in 1837 the four comer sockets cut for them 
in the rock were found ; and the two together furnished 
the means of ascertaining the original size of the base 
and the slope of the sides, which fix all the dimensions 
of a pyramid. The lowest course of casing stones had 
a square ot upright plinth as high as the pavement 
which was laid for a considerable width all round the 
building ; and such was the precision of the builders 
that this pavement was varied in thickness at the rate 
of about an inch in 100 feet to make it absolutely level, 
which the rock was not. 

But it is singular that no two successive measurers 
of the base have brought out quite the same result. 
There is a difference of no less than 4 feet in about 
761 between the measures made by highly competent 
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persons. And though there is the excuse that direct 
measurement is impeded by the heaps of rubbish at the 
foot of each side, that ought to be no obstacle to astro- 
nomers and engineers measuring the distance between 
staffs set up at the original comers in the rock. Pro- 
bably 761 feet, which is that of Col. Sir H. James, the 
head of our Ordnance survey, and pretty near the mean 
of the others, is the best measure to adopt. Mr. Piazzi 
Smyth the Astronomer Boyal for Scotland took a 
journey to the Pyramid in 1865 for the purpose of 
measuring every measurable thing about it, and yet 
after all was dissatisfied with the smaller measure taken 
by two Scotch engineers with him and adopted this as 
a mean ; which was afterwards substantially confirmed 
by Sir H. James ; for it is not worth while to dwell upon 
differences of a few inches when there are variations of 
4 feet in a length of 761 or thereabouts. 

Mr. Smyth afterwards wrote three large volumes of 
his travels and his measurements and the amazing 
theories which he built upon them; enlarging some 
which had been started before by the late John Taylor, 
the first expounder of the more modem mystery of 
Junius, in a small book of great ingenuity and infor- 
mation certainly ; but fsx exceeded by his follower ; for 
a wilder illustration of what has been called ' the pro- 
vince of the imagination in science ' than Mr. Smyth's 
book has been hardly ever seen. An amusing review of 
it was published in a pamphlet by Mr. F. D. Wacker- 
barth, an old Cambridge man, but Professor of Mathe- 
mathics in the University of Upsala in Sweden. It is 
not worth while to say more of those theories here than 
to mention the unlucky fEict that neither the ^ Jewish 
sacred cubit of 25 inches,' which is the imaginary basis 
^ them all, nor any multiple of it, is to be found in a 
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single one of all Mr. Smyth's multitude of measure- 
ments, except two evidently accidental multiples of it 
in the diagonals of two of the four comer sockets in the 
rock ; which are not even square, and could never have 
been seen again after the Pyramid was built, if the super- 
structure had not been broken up and stolen, which was 
probably the last thing that Cheops or his architect ex- 
pected. The idea that a building was designed to per- 
petuate a measure which it exhibits absolutely nowhere, 
and a multitude of other things as multiples of it, such 
as the days of the year and the years of the precession 
of the equinoxes, in the width of the base and its two 
diagonals (which of course depend on each other and 
could not both be arbitrarily selected), the length of 
the earth's axis, the density of the earth compared 
with water (with the figure wrong, according to all the 
received measures from Newton's to the present day), a 
standard of heat, a new division of the circle into icxx)% 
the sun's distance and the earth's velocity in English 
miles (both yet uncertain), and a variety of other 
wonderful things, savours more of Zadkiel's Prophetic 
Almanac than of real astronomy or mathematics. At 
the same time the Pyramid and the famous marble 
* Coffer ' in the iCing's Chamber (which was doubtless 
also Cheops's coffin, until his body was ^resurrectionized' 
by the thieves who first broke into the Pyramid) do con- 
tain clear indications of having been designed in very 
careful proportions and by means of another ^rule' 
or cubit, of which definite multiples appear everywhere 
(unlike Mr. Smyth's imaginary cubit nowhere), with an 
astronomical indication of its date, which satisfied no 
less an astronomer than Sir J. Herschel. 

Besides what I said about the pavement, it is no 
small indication of design and precision that the Pyra- 

Q3 
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mid stands so exactly cardinally, or N.S.E.W., that 
there is no greater error than 5', or a foot in the whole 
length of each side.* And the feu^ii^ stones, of which 
a few were found still stuck together, are described as 
having joints no thicker than paper ; so that the beds 
must have been polished no less than the faces. 

It is constantly said that the Pyramid covered a 
square as large as Lincoln's Inn Fields, the largest 
square in London ; but in fact it covered much more, 
even reckoning up to the houses. The N. and S. 
sides of the Square are indeed about equal to the width 
of the Pyramid, but the E. and W. sides are con- 
siderably less. It covered 13^ acres, while the whole 
space of Lincoln's Inn Fields so reckoned is only I2. 

The condition which fixes all the proportions of a 
pyramid is the slope of the &ces, and several theories 
have been propounded for that having been exactly 51^ 
50^ or 5 1^ which the casing stones prove indisputably 
to have been the slope ; for the difference of i^ is too 
small to be measured on that scale, being only the 
1 00th of an inch in 3 feet, or an inch in 300 feet* 
When the proportions of a building are found to satisfy 
several mathematical conditions, either exactly or so 
nearly that one of them is as likely to have been in- 
tended as the other, we can only notice the coinci- 
dences, and guess from other circumstances which of the 
conditions was uppermost in the designer's mind, or 
whether he selected that proportion because he found 

* It is not quite certain that the ground has not received some slight 
subsequent twist from below, for the second Pyramid has exactly the 
same deviation, and what is more, the whole of the Eing^s Ohambw has 
received a tilt towards one comer, so that the axis of the room is no 
longer quite vertical. It is inconceivable that it was built so, and im- 
possible that it could have got wrong relatively to the Pyramidi which 
is built of squared stoues throughout. 
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that it satisfied a variety of conditions, which would 
make his btdlding more striking as a kind of mathemati- 
cal curiosity. Different people have perceived that the 
Pyramid does in &ct satisfy the following conditions : — 

1. The first is the one mentioned by Herodotus, at 
least according to the cmly rational interpretation of his 
statement that each &ce was equal to the height; 
which is absurd taken literally, being equivalent to 
saying that an acre = some number of linear yards ; 
but if we substitute (height)^ it is right. For the area 
of each face with a slope of 5 1^ 5c/ does ss the height' 
of a fi>ur-sided pyramid. 

2. Another property, which is identical with the 
last mathematically, is that the height A is a mean pro- 
portional between the length down the middle of each 
slope { and h half the width of the base, or A' jss h l^ 
which is the area of the fiEtce ; or { : A : : A : 6, if you 
prefer it in that form. 

3* Another, and that which Sir H. James thought 
was the working rule of construction, is the &ct that 
the inclination of each edge of the pyramid is what 
engineers call 10 to 9, or 10 horizontal to 9 vertical : 
for '9 is the tangent of 42°, which is the angle at the 
base of a diagonal section, and .*. 96° the angle at the 
top; or half the diagonal of the base, (2 : A:: 10 I 9. 
But I do not at all agree with him that the builders 
worked by any such inconvenient rule as that — carrying 
up diagonally slanting standards at the comers and 
making the courses * lineable ' by eye with them, how- 
ever easy it may sound theoretically. I am sure that 
if such a rule were prescribed they would very soon 
avoid it by finding out what the direct slope of the 
£Eices was to be, and working the stones accordingly by 
a template and setting them by a longer template or 
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bevel wifch a plumbline to it. And Mr. Pi. Smyth 
discovered a fietct which is conclusive as to that, viz* 
some long trenches cut in the rock at an angle of 5 1^ 
51^ or 5o^ apparently as models for the slopes on so 
large a scale as to avoid the risk of error. 

4. Then comes the feict made so much of by him, and 
previously by John Taylor, that the slope of 5 1** 5 1' 14" 
makes the width to the height as the length of a quad- 
rant to its radius, or 4&=7rA; or 26 : Kw 11 : /nearly; 
which last rule makes the slope 5 1^ 50^ 45^^ which is 
practically the same as the other. 

5. But neither do I agree with them that this 
was the primary motive of construction, especially 
having regard to the record of Herodotus. For if it 
had been, that would have been quite as easy to record 
as the partially corrupted tradition that the height' = 
the face ; and I prefer actual history, when it is not 
demonstrably erroneous, to modem guessing that some- 
thing else is more probable, by which too many people 
fancy that they can rectify every kind of history and 
reject everything that they wish to disbelieve. But 
again, I do not suppose that the builders were ignorant 
of this circular coincidence or 1 1 to 7 relation : on the 
contrary I shall give a reason presently for believing 
that they did use it for fixing the size, probably taking 
it approximately from the slopes. 

6. A friend of mine has noticed two more coinci- 
dences ; one in the diagonal section, and the other in the 
^ principal ' (or square vertical) section. The diagonal 
angle at the top, 96° or 4 x 24% is that of four sectors 
of a quindecagon (Euclid iv. 10, 11, 16). And the 
lines which I have called ^, 6, A, bear the same propor- 
tion to each other as the lines AB, BD, BG, in the 
triangle for constructing a pentagon in the first of those 
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propositions of Euclid, which is the sector of a decagon, 
and the element of that elegant star figure called a 
pentagram. It follows that the slanting edges were 
about 724 feet long, and the height 484, or very nearly 
two-thirds of the length of the edges.* It certainly is 
singular that this slope of 5 1^ %d or 5 \' should produce 
all those numerical coincidences ; and the fact that it 
does is likely enough to have determined the designer 
of the Pyramid to use it ; assuming that he had some 
reason for adopting a slope of about that amount to 
start with. And that reason very likely was, as several 
people have suggested, that it is about the slope at which 
mounds of earth (gravel, not clay) will stand naturally. 
For the other pyramids which were built with much less 
care and precision have all something near that slope ; 
and mounds of earth or artificial hills probably preceded 
pyramids of squared stone. 

But now comes the question, why was the base the 
particular size it is ? For we may be sure that that also 
was not left to chance, but was intended to be some 
definite and round multiple of the working rule or cubit 
of the builders, quite as much as the King's and Queen's 
chambers, and the passages, as it had no combination 
of parts to depend on and determine its size like a 
cathedral or temple. The first point is to ascertain as 
nearly as we can what the working cubit was ; and there 
has n^ver been any doubt that it was something very 
little diflFering from 2073 in. either way. Several such 

^ Yon may like to know that a sqnare pyramid whose eight edges 
are aU eqnal, has a slope of 54^ 44' ; and the diagonal section has angles 
45° and 90^. This is the pyramid formed by a pile of cannon balls on 
a sqnare base, and seems a priori a likely one for builders to hare 
adopted : only they did not in any of the pyramids of Gizeh. You sea 
it is only the 44' steeper than the pentagonal pitch of roof (p. 179). 
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wooden measures or rules have been found, which are all 
roughly described as 207^^ ; and another, to which stiU 
mdre importance has been attached, called the double 
cubit of Kamac, which was found accidentally imr 
bedded in a wall there, and is now in the B. Museum. 
But even that is variously described as being from 
41*398^' to 41*472'' loi^, and a great deal too much 
weight has been attached to it, as if one such wooden 
rod used by masons and dropped into their mortar were 
capable of fixing to a minute fraction of an inch the 
precise standard of the time, or rather of many centuries 
before the time. If anybody will collect a dozen 
workmen's rules now, though tipped with brass, and 
measure them carefully, he will soon perceive the 
absurdity of taking one of them which might happen 
to survive the others lOOO years hence as the exact 
British standard of 24 inches in the reign of Queen 
Victoria. For, besides the natural inaccuracy of a 
common wooden rod, the temple of Kamac is nearly 
icxx) years younger than the Pyramid ; so we might as 
well pronounce on the exact length of the yard before 
the Norman Conquest from the length of a yard wand 
picked up in a shop now, as determine the Pyramid 
cubit to a small fraction of an inch from a wooden cubit 
used by workmen in the temple of Kamac. We must 
determine it as well as we can, and without pretending 
to extreme accuracy, from the evident multiples of it 
which we find more or less agreeing in the varioiui 
parts and dimensions of the Pyramid itself. 

The principal chamber, called the King's, which con- 
tains the famous porphyry coflFer, before mentioned, is 
10 X 20*63'' wide, 20 X 20*63" long, and 11 x 20*91" 
high. Another chamber,called the Queen's, is 10 x 20*6" 
wide, 1 1 X 20*63" loiigj and about 1 2 cubits high ; 
t the floor is too imeven to give any height precisely, 
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though the walls of limestone were quite as highly 
finished as the King's, of granite. The long entrance 
passage is 2 x 20*7$" wide, and the horizontal passage 
to the Queen's Chunber is the same; and, without 
going through more of the dimensions, it is evident 
that nearly all of them were intended for simple 
multiples of some cubit as near to a mean of about 
20*73'' as our workmen's rules are to 24''; and it is 
further evident that they did not care about being so 
exact in that respect as they were about angular 
measurements and position. The Goffer is no exact 
multiple of a cubit in any of its dimensions, inside or 
out, and the sides are not quite straight. But, ac- 
cording to Mr. Smyth's measurements, and others before 
him, it must have contained, and therefore we may be 
sure it was intended to contain, the capacity in liquid 
or com measure of the cube of a double cubit of about 
41*46''. And on the whole I have little doubt that 
Professor Greaves, John Taylor, and Mr. Smyth were 
right in adopting 20*73" for the working cubit, as a 
&ir average of all the measures most likely to have been 
done carefully by the builders. 

Then, if the base was anything near the 91 32 inches 
wide, which he and Sir H. James substantially agree on, 
it seems impossible to doubt that it was intended for 440 
or 1 1 X 10 X 4 cubits, and the height for 7 x 10 x 4 
or 280 cubits. If 1 1 is thought a queer and unlikely 
number to be used as a factor, I answer that in fsEu^ it 
was so used in the two chambers which the Pyramid 
was built for ; and we have already seen that the 1 1 to 7 
proportion of width and height stared them in the face, 
by virtue of the slope they had adopted, whatever was 
the motive for it. Then the only question was, what 
shall the il and 7 be multiplied by? and 40 cubits 
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was by no means an unlikely answer, for various 
other multiples of lo and 4 cubits occur. 

It is remarkable too, that, as each side of the 
Pyramid was 440 cubits, so a quarter of a mile is 440 
yards. Again, the same number 11 is the principal 
factor in the 22 yards of a chain; and the 4840 
square yards of an acre, or 10 square chains, are 
II X II X 10x4. These are not the same kind of 
fitncy coincidences, which, as Mr. Wackerbarth showed 
by a number of amusing instances, you may pick up 
for anything, from the sidereal system down to the 
piano in his room ; but they are coincidences between 
measures of the same class, which are very likely to 
have had a common origin. For though the cubit and 
the yard are very different units, it was not unnatural 
that the same multiples of the unit should be used in 
making up a larger measure from them. We may call 
the whole circumference of the Pyramid a mile of 
cubits, instead of yards. 

I do not profess to know why Cheops wanted his 
pyramid to be about that size, except that it must 
be some size ; and if the Second Pyramid was older, or 
begun earlier, as is supposed, it was very natural that 
he should make his rather larger, as he manifestly 
meant it to be superior in all other ways. It is only 30 
cubits wider and 10 higher, the slope of the other being 
rather steeper, and of an angle which gives no such 
peculiar numerical relations, 52^ 50^ (Smyth ii. 271)1 
That pyramid, and all the smaller ones, have only one 
chamber, and that in quite a different position, not 
skilfully contrived as the King's Chamber in the great 
pyramid so as to escape discovery; and altogether it has 
never been felt to deserve the attention which has been 
bestowed by so many people on the great one* 
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I am surprised that this view of the intended 
relation of the dimensions of the Pyramid to the 
working cubit of the Egyptians was never advanced 
until I suggested it in a note at the end of the 4th 
edition of my ' Astronomy without Mathematics.' Of 
course it could not be by Sir I. Newton, or any one 
else, until the true dimensions of the base were revealed 
with the sockets in the rock. Col. Vyse and the French 
engineers at that time propounded no theoiy of dimen- 
sions. Sir H. James took for granted that the Kamat 
double cubit wand, of IQOO years later, was the standard 
yard (as we may call it) of Cheops, and so he made the 
base 442 cubits, which is what we may call no number 
at all, i.e. no multiple of any simple one. And again, he 
thought it was intended for 500 Greek cubits, which are 
many centuries younger still, though the European foot 
and inch have varied at least 8 per cent, in about as 
many centuries. John Taylor, and much more^ his 
follower, the Astronomer Boyal of Scotland, were too 
intent on finding all sorts of mysterious relations to 
things which the Pyramid builders could not possibly 
have known, to perceive this simple relation of the 
dimensions to the working cubit. Indeed either that 
or something else made Mr. Smyth absolutely silent 
about the really striking identity of the capacity of the 
Goffer with a double cubit cubed, though his leader had 
noticed it before and dwelt upon it at great length, and 
had shown that that last measure agrees very nearly with 
the old English chaldron, or 4 quarters, of 71,680 cubic 
inches, bearing in mind that the coffer sides are not 
quite straight, and one of them broken by mischief, 
and also that standard measures of all kinds were not 
preserved with much exactness in old times, as is shown 
by the variations of the foot among the Eiuropean 
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nations. Taylor remarks that the word chodd/ron mani- 
festly comes from ccMourium^ a warm bath, whieh was 
exactly the shape of the coffer; and it is not very 
unlikely that the Romans derived their principal com 
measure from their principal corn-producing country 
Egypt. 

The internal length of the coffer is nearly 78'^, the 
width, 26*7 ; and the d^pth, 34*3 ; and it is about $" 
thick. I see nothing inconsistent in its being desired 
for a coffin, and also made of some definite capacity, as 
definite measures both linear and angular manifestly 
prevailed throughout the building, though they oould 
not be of any real use. I reject altogether the idea of 
recording standard measures by hiding them with the 
utmost ingenuity. 




Fio. 17. 



Copying the well-known vertical section through 
the Pyramid from North to South, it is evident that 
Cheops meant, first to hide the entrance altogether, as 
soon as his body should be put into the ready-made 
sarcophagus, by filling up the door and completiog the 
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facing stones which would be left open until his death ; 
and secondly, if that design miscarried and people 
found their way into the passage, to send them down it 
on a wrong scent to a third chamber S in the rock, far 
below both the King's Chamber and the Queen's, which 
they would reach by simply following the passage, and 
where the sarcophagus actually is in the other pyramids : 
whereas the way to the two royal chambers K, Q, was 
by a hole into another oblique passage overhead a good 
way down the entrance passage, with nothing visible to 
indicate it; and further still, that hole was to be — and 
was — ^blocked up after his funeral by sliding some great 
blocks of stone, which they call the Portcullis, weighing 
altogether 13 tons, down the overhead passage, the 
lowest of which stones fitted like a tapered pli:^ at P, 
and closed up the hole and formed a roof to the passage, 
under it. At the same time another tortuous exit W 
was provided for the undertakers and masons after they 
had so plugged up the hole where they and the body 
had gone in, by which they could drop down to the 
lowest end of the descending entrance passage near the 
undergroimd chamber, and then walk up it to the open 
air. By way too of making these royal chambers still 
more difficult to find, they and the entrance passages 
are none of them in the central plane of the pyramid, 
and they might never have been found by the Caliph 
Al Mamoun, who began cutting into it centrally in 
850 A.D. but for the accident of the aforesaid plug stone 
having broken a stone loose at the bottom of its pas- 
sage, and the effect of its own concussion and the 
further shaking by the workmen made it fall and 
guided them by the noise. The Bomans appear to 
have been in the undergroimd chamber, for Roman 
letters were found smoked on the roof; but they do no^ 
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seem to have discovered the secret of the other 
chambers. 

I do not mean to repeat here what may be found in 
other books except when it is needed for further re- 
marks of my own. Ventilation was thought necessary 
for the King's Chamber, either for the benefit of the 
mummy of the king or the breathing of the undertakers 
and masons, and it is worth while to observe that the 
Egyptians of as many years B.a (and more) as our a.]). 
knew what some of our architects and builders now 
do not, that ventilation requires both an inlet and 
outlet. Accordingly you see in the section one air 
chimney going to the north or right side of the Pyramid 
and another to the south, so that there would always 
be a draught through the chamber — ^imless they also 
were to be closed up by the &cing stones like the en- 
trance for men after the funeral to prevent any dis- 
covery. 

The great puzzle of the building is the enlargement 
which you see in the section of the small passage into 
the large one called the Ghrand Gallery G^, which 
again is suddenly contracted before it reaches the 
King's Chamber. The floor of the gallery is 4 cubits 
wide and the middle 2 cubits are sunk about i cubit 
below the sides, which therefore rise along it like 
benches, except that the whole is on a slope of 26^ i8^. 
These benches, or raised parts of the floor, are what 
Mr. Smyth calls ^ ramps ' ; and the channel clearly was 
for something heavy to slide down between them. 
Probably Sir H. James is right in saying that the port- 
cullis stones were kept there at the foot of the deep 
step at the top of the gallery, where the channel ceases, 
and were slid down afterwards, and over some planks 
hich must have been laid for them across the end of 
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the horizontal passage to the Queen's Chamber, and 
there is actually a recess cut for the lower end of such 
planks, and holes for beams to carry them. But that is 
not enough to account for the great size of the gallery, 
which is 14 cubits high (on the square) ; and I think 
this is the explanation. — ^The portcullis stones are 2 
cubits wide and 48 in. high, to fit their ultimate place 
exactly ; and the channel between the ramps is just 
over 2 cubits, and the ramps themselves just under a 
cubit, leaving about */ in. on each side as clearance for 
the stones to slide down easily. The width of the 
ramps, and therefore of the whole gallery was wanted 
for the men to pass by those stones while lying there, 
and there are besides a series of upright holes in them, 
evidently for posts ; but what the posts were for is not 
so clear, as the men could easily guide the stones down 
without them. But the width of the gallery being so 
determined, they made it so high in order to contract it 
very gradually to a narrow top for fear it should be 
crushed in by the immense weight above. You may 
see in Fergnsson's Handbook how they protected the 
flat roof of long stones over the King's Chamber by four 
other roofs of equally large stones over it, and finally an 
arch of two stones. And there is a niche in the Queen's 
Chamber about 1 5 feet high and 2 cubits deep, gradu- 
ally contracted by short set-offs from 65 in. wide at the 
bottom to 25*3* at the top in the same way as the 

* This is the nearest approach that Mr. Smyth could find to the 
25 inch cubit which he went to E^iypt and searched the whole Pyramid 
to look for. When he found it he exclaimed, * Why here is the very 
sacred cubit of the Jews.' But that unlucky decimal *3 is fatal to his 
rejoicings ; for 25*3 is nothing like the 20 millionth of the earth's axis, 
which he wants it to be, and instead of giving him 365I of such cubits 
in the base of the pyramid for the days of the year, it only gives 361^ : 
a hopelessly impracticable number. 
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gallery. No one knows what that was for : perhaps for 
a queen's body to be walled in upright, as there was no 
stone coffin there. I am not aware that there is any 
real authority even for calling it the Queen's Chamber. 
It is curious that that niche too is not in the middle of 
the wall, as if to help it to escape detection when 
walled up, which however it never was. 

The use or object of the ante-chamber to the King's 
Chamber is by no means evident, except that a more 
genuine, but much smaller portcullis, i.6. a flat stone or 
slab sliding down in grooves was apparently intended to 
be worked there, though it was found sticking up and 
had never been let down. And there are some other 
grooves in which no slabs were found. 

It is no answer to this explanation of these parts to 
say that the business of stopping up the passages might 
have been managed more simply. The simplest con- 
trivances often do not occur to designers till too late, 
and often not to the original designers at all. No 
other rational explanation has been thought of, so far 
as I know ; and though that is not conclusive in favour 
of the one that has been thought of, it tends to confirm 
it if the theory is probable in itself and involves no un- 
explained difficulties, even though there are some 
details of grooves along the walls of the gallery, &c., of 
which the objects are not yet known, and perhaps never 
will be. 

The only remaining question of importance is, why 
was the slope of all the passages 26° 18' rather than 
25^ 5 5^ which would be exactly half the external slopes, 
or 2& exactly ? For the circle was divided into 360® 
from the earliest times known, and the builders were 
evidently skilled in mathematics. Sir H. James says 
the 2& iV is the 'angle of repose' at which those 
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heavy portcullis stones would either stand or slide on 
the stx)ne floor under very little pressure either way. 
And I daresay that is true. But it is no more true of 
2& 18' in particular than of other inclinations near it; 
and in fact it was not rights if that was all they meant ; 
for the stones ran down too fast and cracked the pass- 
age with the bang of stopping them — the converse of 
Brunei's mistake in launching the Oreat Eastern ship, 

I have no doubt that Sir J. Herschel's theory about 
the descending passage is the right one; viz* that it 
was chosen because it looked straight at the pole star 
(a Draconis) of that period, about 2170 B.C., which is 
generally agreed to be the date of the building, at its 
lower transit over the meridian every day. For that 
star was then 3^ 42^ from the pole, although now, by 
the precession of the equinoxes, it is 24^ off, and the 
present pole star is /8 UrssB minoris ; for the Pyramid 
being in lat. 30% we have 3° 42' + 2& 18' = the lati- 
tude, or elevation of the pole above the horizon. Mr. 
Proctor (*Cont. Bev.' Sept. 1879) suggests further that 
this may have been done as the best way of securing 
the cardinal position of the building, as that passage 
goes right down into the rock, which is not pnly under 
the Pyramid but rises up a gOod way into it ; and that 
the descending passage might be used in the same way 
by reflection of stars from water in a trough laid under 
P (p. 354). I do not think the first improbable, and 
perhaps not the second. But knowing something of 
astrology I cannot agree with him that the Pyramids 
were built as ' astrological observatories,' or with any 
possible reference to the < nativities ' of their builders. 
This Pyramid would be of about the time when also 
the tower of Babel was built and ^ the earth divided,' 
Cren. vi. Herodotus says it took 20 years to build. 



360 The Great Pyramid. 

Mr. Wackerbarth says ^ that this hypothesis is liable 
to the objection that the mouth of the passage being 
walled up it is not easy to conceive how a star could be 
observed through it.' Certainly not, after it was closed ; 
but the builders may still have used it for cardinaliza- 
tion, and may have known too that they were thereby 
recording the date, if the passage should ever be found, 
by the fact that the pole travels round a small circle in 
the stars in 25,827 years. But the same star had been at 
the same distance from the pole in 3440 B.c. We might 
as well ask what was the use of all that exquisite build- 
ing of the King's and Queen's Chambers, one of polished 
granite and the other of equally fine limestone, when 
they were intended to be hidden for ever after the death 
of their builder Cheops ? The answer is, no use at all :* 
but there they are, as a matter of fact ; and it is no 
more improbable that the principal passage was designed 
with a view to recording its date by the pole star than 
that an external shape should have been selected because 
it satisfied certain mathematical conditions, in them- 
selves of still less use than the recording of a date. 
Mr. Wackerbarth has partly answered his own questions 
too by saying that Cheops, who reigned 50 years, pro- 

* He might with much more reason ask, how can it be conceiTed 
that a civilised nation could bury people in two or three coffins, one 
sometimes lined with satin, another of lead, and another of oak, and put 
them in brick graves, which only tend to keep the process of putre&c- 
tion going on as long as possible? The iigyptians did at^ny rate 
preserve their bodies l^ mummifying them, and from their point of view 
building sepulchres to preserve them was rational, though of course in- 
trinsically absurd. Our practice is utterly irrational from every point 
of view, and is only a manifestation of that spirit of corpse-worship 
which seems to be increasing in England, and is actuaUy believed by 
some people to be a sort of religious manifestation, whereas it certainly 
has no connection with the Christian religion at any rate. See my 
Life of Bishop Lonsdale, 2nd edition, p. 109. 
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bably went frequently to visit his own mausoleum 
while it remained open. As for the ascending passages, 
all the hypotheses assume equally that the same angle 
would probably be used for both sets of passages, as 
there was no reason for varying it. But Mr. Wacker- 
barth would be puzzled to work out his mechanical idea 
of ' managing a system of balance cars imited by ropes 
from one passage to another,' seeing that they meet at 
the lowest point and not the highest. 

I have only further to mention that the casing 
stones are said by Herodotus to have, had a surface of 
30 [square] feet, and the present steps of the building 
show that there were about 210 courses, of which the 
lower were about 40 in. high and the upper ones some- 
thing less. 

SIZES OF GREAT BUILDINGS. 

I NOW proceed to give a more complete catalogue than 
has ever been before published of the internal dimensions 
of most of the great buildings in the world. A good 
deal of it has appeared in the Builder and the Times 
in former years, and a few additions to my list were 
made by Mr. S. Saunders, which are incorporated in 
this. A few of the dimensions of the old monastic 
churches are taken from the Eev. Mackenzie Walcott's 
little book on them. It is necessary to say liowever, 
that perfect accuracy is more imattainable in such mat- 
ters than anybody would suppose imtil he tries to get 
it: in some cases from the difficulty of measuring 
heights without more trouble and expense than it is 
worth, unless they happen to have been taken before : 
in others because people have different ideas of the 
points or surfaces from which they ought to measure, 
besides the carelessness and incapacity for accuracy 

R 
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which seems incurable with some persons. Others 
write books containing important architectural details 
about buildings, and even plans of them, without ever 
taking the trouble to get the principal dimensions at 
all accurately. Again there is a general tendency to 
magnify people's own buildings, even down to rooms in 
private houses, so much so that I always distrust mere 
parole evidence about them. Some will measure the 
length of their church from the west door to the glass 
of the east window, and adopt other contrivances to 
gain a few feet of apparent size. Then in calculating 
areas persons will take different views as to what s&ould 
be included, and in buildings of rather irregular form 
there are sure to be different results. The most fruit- 
ful of all sources of error is the confusion of external 
and internal dimensions, and an ambiguous use of the 
word area, even in best books. 

In many cases the measures had to be taken from 
published plans on a small scale, and nobody who has 
not tried it has any idea of the frequent inaccuracies of 
the engraved scales of small plans, and very likely of 
the plans themselves, which are sometimes inconsistent 
with the printed or engraved measures. Nobody ought 
to print plans intended to show dimensions accurately 
without figuring at least the principal dimensions on 
them — and that not so small as to be illegible, which 
the engravers always aim at : just as some architects 
and their clerks think it looks peculiarly knowing and 
medisBval to write the inscriptions on their drawings in 
some affected style as illegibly as possible. Even 
where plates are accurately engraved the scale may be- 
come distorted by the damping and drying of the 
paper. The Great Northern railway bill was nearly lost 
in Parliament on an allegation of an error of level in the 



Difficulty of getting accurate ones. 36 



^ 



plans, until the copper plates were brought in to show 
that it only arose from the alteration of the paper. 

Some of the measures which I give only profess to 
be approximate, being got by stepping, or from some 
not very certain information. In those cases I attach 
the mark f^. I have been obliged to omit altogether 
some large foreign churches and halls for want of infor- 
mation, and I am not sure whether all the foreign dimen- 
sions are in English feet now. The old French foot 
is i'065 of ours, the Prussian I'0i6, Austrian 1*036, 
Belgian i'02, Russian 1*146, Hamburgh -94, and 
Spanish *927. These feet seem to survive in spite of 
that impracticable mitre of 39*37 1", the yard of a 
nation of jgiants — or of something else. I shall be 
thankful to any one who will send me (to 33 Queen 
Anne Street W.) any further information of this kind, 
which may be added in any future edition, as a few are 
in this from information so sent. Nevertheless I have no 
doubt that the table gives a very fair comparison of the 
dimensions of nearly all the great buildings of Europe, 
and a few others, and I believe it includes every Eng- 
lish church of inside area above yooo feet, and probably 
omits few as large as 8o(X). Some smaller ones are 
inserted because I have them, and the churches are 
worth notice. No order of arrangement can do com- 
plete justice, and on the whole I am satisfied that mea- 
suring by the area enclosed is the best rule to follow, 
though it sometimes gives undue precedence to a build- 
Mig by virtue of some low aisle or other appendage 
which adds nothing to its architectural importance. 

Chapter houses are excluded from the dimensions, 
because they are not part of the church like vestries, 
and in some cases quite outside it. The largest now 
remaining is at Canterbury, 90' x 37^ and that ? 
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Durham was as wide, and 80^ long, till half of it was 
destroyed of the destroyer, Wyatt, who devastated 
Salisbury and Lichfield internally, and the nave of 
Hereford after its west tower fell. The next largest 
chapter houses are York and Westminster, each 63^ in 
diameter, or 58*2 on the square of the octagon, con- 
taining 2805 sq. ft. But York is incomparably the 
finest, both in its architecture and in having no central 
pillar, which all the other large polygonal ones have, 
except Southwell, viz., Lincoln, Salisbury, Wells, all 
60' in diameter, and Worcester, which is rather smaller 
and round inside, and Lichfield, which may be called 
oval. The rest are smaller parallelograms. The York 
Chapterhouse well deserves its inscription — 

< Ut Tosa floB fiorum sic est domus ista domornm.' 

Lady chapels are included where they are fairly 
part of the church, and visibly increase its length ; as 
that of St. Alban's now happily does once more, though 
it is in a lamentable state yet, except that the windows 
have been restored by various ladies. The Ijady Chapel 
or Trinity Church of Ely is not fairly part of the 
cathedral, being only connected by a passage like that 
to several of the chapter houses. Nor is the very fine 
one of three aisles at the east end of Long Melford. 

The Galilee of Durham adds sensibly to the length, 
and I think may fairly be included in the length and 
area, subject to a remark to be made hereafter on the 
question of length. That of Ely is little more than 
a western porch with an external door; but it adds 
45 feet to the visible internal length : and as all our 
measures are internal, it may be fairly reckoned in, 
subject to explanation. But porches are excluded, and 
with them the G-alilee, which is a mere porch, to the south 
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transept of LincolD. Vestries are included in the area, 
but not in the length where they are mere appendages 
beyond the proper east wall of the chancel, as at Laven- 
ham and Wakefield. The length always means the 
length of the middle of the whole church and not of any 
side aisle which may happen to extend further, * Nave * 
means up^to the central tower, inside of the square, 
where there is one t at Ely it is reckoned to the octagon. 

Some persons would class buildings according to the 
ground they cover. It is sufficient to answer that it 
is impossible to do so with any accuracy, without an 
amoimt of measuring of thickness of walls and but- 
tresses and turrets, and all sorts of recesses and projec- 
tions, which would be a mere waste of time, even if I had 
the materials for doing it. It has been done for a few 
great buildings, and the results are sometimes noticed 
by Mr. Fergusson and others, but that is a very different 
thing from making a complete list of a great number 
such as this. 

I put the foreign churches by themselves, as the 
difference of their characteristics from ours will be 
better seen thereby. The leading difference is that 
they are much wider for their length, and generally 
much higher too, though I have not accurate enough 
information about many of the heights to insert them 
in the table. The great width is generally due to their 
having two aisles on each side of the nave, or what is 
called five aisles altogether, which is very rare here. 
Chichester and Manchester are our only cathedrals 
with five aisles. It is singular that two of our widest 
churches, Boston and Yarmouth, have only single 
aisles, but very wide ones ; Eendal and a few others have 
five and four aisles. Nevertheless it must be observed 
that York Minster coixtains the largest area of anv 
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genuine Gothic church in the world, or of any church 
north of the Alps, except Cologne ; which appeared in 
the first edition of Mr. Fergusson's Handbook to be 
even smaller than Amiens, but he says in the second 
that it had been reduced to French feet instead of 
English by mistake, and so the scale was wrong. " But 
Old St. Paul's far exceeded all of them, and was the 
longest-limbed church in the world, and had con- 
siderably the highest spire, though it was only made of 
wood ; not that it was equal in area to Seville or Milan, 
or half as large as St. Peter's, which however most 
critics consider architecturally a failure. You see that 
next to Lincoln comes the totally ruined abbey of Bury 
St. Edmunds, of which nothing remains but a few 
lumps of flint walls. There is a plan of it in ' Yates's 
History of Bury.' The nave had 14 bays, as Norwich 
has, and was longer than that of St. Albans of 13, 
though the whole church was not. But its great feature 
was its enormous western transept, forming the west 
front, with a great square tower in the middle, and two 
octagonal ones each 30 ft. wide inside, or 6 more than 
the York ones, at the ends of that transept. It was all 
Norman, like the bell tower which remains in the town, 
besides the larger and more beautiful Decorated Grate- 
way, the finest in the kingdom. 

No other monastic churches, except perhaps Reading 
Abbey, of which not even so much remains as of Bury, 
(and I have no plan of it) were equal in size to the 
cathedrals of the first rank, down to Peterborough, 
though some, and especially St. Mary's Abbey, at York, 
were as beautiful as any of the cathedrals. It is re- 
markable that Yorkshire alone had as many churches of 
2O5OOO ft. area as all the rest of England, except the 
cathedrals, among which may be reckoned Westminster 
'^ was one for a time. They were Beverley, Fountain's, 
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St. Mary's, Ripon, Guisborough, Bridlington, Eievaulx, 
Whitby, Byland, Hull, and Jervaulx very nearly. 
Those of the rest of England were. Bury, St. Alban's, 
Glastonbury, Tewkesbury, Tintem, Yarmouth, Coventry, 
Bomsey, Southwell, Boston, and Newcastle. 

I have already made some remarks on west fronts, 
and the different modes of placing the towers, at 
page 257, and I only add that we have none left 
approaching York in magnitude or grandeur, except 
that the west tower pinnacles are a kind of false con- 
struction, looking as if they were carried on a tray, 
instead of rising out of the buttresses as they ought. 
Bickman said that the west front of Beverley Minster 
is to the Perpendicular style what York is to the 
Decorated, and they have certainly a strong family 
resemblance; but the most beautiful parts of Beverley 
are the Early English transepts, as they are at York. 
The construction of the smaller transept, with its series 
of set-offs or oversailing stages, which appear merely 
ornamental to ordinary spectators, make Beverley 
Minster the only church in England where that 
problem of the sudden stoppage of the principal arcade 
by an unbuttressed pillar is satisfactorily solved, the 
pressure of these set-offs being equivalent to buttresses. 
It is a pity that that beautiful church, which I never 
omit to visit when I am within reach of it, has no 
central tower, being in that respect like Westminster. 
I remember when it had a hideous cupola of ogee outline, 
which was removed about 1827. I believe that sub- 
scriptions would much more easily be got for making 
it a cathedral than for inventing one at Wakefield, for 
which I have never heard the least enthusiasm ex- 
pressed by anybody, whatever utilitarian reasons there 
may be for preferring it to Beverley Minster. 
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TraxLBeptfl. — Few people axe aware that it is also the 
most complete of all our churches as to plan, being the 
only one that has a great transept with both east and 
west aisles, and a small transept with an eastern aisle 
besides, and there is one more bay between them than 
at Salisbury, in the same style, where their closeness 
together is a great defect. The eastern transept of 
York is poor, not projecting beyond the choir aisles, 
like the central one of Glasgow cathedral. But the 
great transept of York is the grandest of them all both 
in size and character. It is larger than the whole of 
the great church of Boston. But the Lincoln one is 
longer, and Old St. Paul's was a foot wider, and had 
the immense length of 300 ft., and an area of 28,800 
sq. ft. The Canterbury transepts are peculiar in the 
eastern one being larger than the central. The second 
transept seems altogether peculiar to English cathedrals ; 
at least I remember no foreign one. It exists at York, 
Lincoln, Ely (at the west), Durham, Salisbury, Canter- 
bury, Worcester, Wells, Beverley, and Southwell; 
which is a perfect cathedral in construction, and till 
lately was a collegiate church with Canons or Preben- 
daries, as £ipon and Manchester were, and it is now 
to follow them in being made into a cathedral, to re- 
lieve the dioceses of Lincoln and Lichfield — at least 
whenever the funds are raised for it ; not as Manchester 
and Bipon were, but only as a reduced see, without even 
a residence, as if a Bishop ought to travel about like 
a hawker in a cart, and not to exercise hospitality. 
And all this time there is a great surplus of the * epi- 
scopal estates,' which people who might easily have 
prevented it preferred diverting into what is called the 
* Common Fund ' for the sake of a little claptrap about 

"king clergy,' as if the new bishops were not in- 
m1 to work. Those who established that scheme had 
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only to say the word and the pretence of an opposition 
to it would have turned into smoke, however big were 
those who threatened it. As Southwell Minster is not 
given in any of the books of cathedrals, I reprint the 
plan and picture of it (over the page) from the RuAv' 
mefniary Treatise on Architecture. 

The churches whose great transepts have both east 
and west aisles are York, Winchester, Ely, Westminster 
(north transept only), Beverley, Wells, Chester (south 
only), RedcliflFe, Patrington, Melton, Faversham, and 
the ruins of Byland. Lincoln unfortunately has not, or 
its plan would be as perfect as its whole external 
aspect. The central tower is vastly superior to the 
unfinished monster of York of much later date. But 
it is not comparable to the perfect steeple of Salisbury, 
unrivalled in the world, or even to what that tower 
alone would be without the spire, except in being 
rather larger. Internally Lincoln has the fault of 
appearing too low, in consequence of the width of the 
middle space and of the arches, which is by no means 
compensated by the fact that its supports occupy a less 
proportion of the whole area covered than those of any 
other great building in the world, it is said. It would 
have looked fax better and higher with at least one 
more bay in the same length of both the nave and the 
choir. The height is absolutely as great as almost any 
except York and Westminster, but the middle space 
is wider than usual, which makes it look too low. 
Canterbury choir is the same, but looks much better 
by reason of the narrower arches, which consequently 
look high while the Lincoln ones look low. The great 
defect of the plan of Salisbury is the nearness of the 
transepts to each other, and the want of a western aisle 
to the great transept. There ought to have been two 
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more bays between them ; and the main roof would 
thereby have been extended fieurther eastward, whereas 
the church now drops too soon into a cluster of low 
roofs which deprive it of the proper length, which its 
spire requires more than any church. It is singular 
how very few spires there are of any considerable size, 
of that the best period of architecture. Many people 
talk of Salisbury as if it were all of one style, which is 
a complete mistake. There is no doubt that it suffers 
from the monotony of the multitude of rather plain E E 
windows until you come to the Decorated tower, which 
there is good reason to believe was not even contem- 
plated on anything like that scale when the church was 
planned and begun. 

Length. — ^My investigation of this whole subject of 
dimensions arose from a discussion in the newspapers in 
1864 ^ ^ which of our churches had the right to call 
itself the longest. Several of them may do so on dif- 
ferent grounds ; but taking the simplest test, of length 
on the ground plan, the order is Winchester, St. Alban's, 
(the two longest in the world except St. Peter's at 
Rome, and St. Alban's has the longest nave), Ely, 
Canterbury, Westminster, York. But St. Alban's and 
Winchester are both obstructed by internal walls or 
screens, so that you cannot see the full length ; and so 
is Canterbury, but not so completely, as you could carry 
a string right through over the screens. At Ely how- 
ever you can see the full length of 517 feet from the 
west door of the G-aUlee to the east window, and it is a 
yard longer than Canterbury. Externally York has the 
right to stand first in length as well as area, having the 
greatest length of unbroken roof, except of course by 
the tower, while St. Albans and Winchester drop east- 
ward into low Lady Chapels ; and Socket's Crown at 
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Canterbury is cut off from the rest, almost as much as 
Henry VIL's chapel is from Westminster, except that 
the Grown is much higher. Nest to York comes Lin- 
cohi, in the length of backbone; for the Gtdilee at 
Ely produces no effect externally. Nevertheless Ely 
looks much the longest, as its central lantern is small 
compared with the York and Lincoln towers. But York 
Minster was far exceeded in that respect also by the old 
cathedral of Bt. Paul's, which had an unbroken back- 
bone through its whole enormous length of 590 feet 
inside, and above 600 outside, according to the plan 
in Dugdale. The recorded length of 690 must have 
included something else, or else was a mistake. Mr. 
Longman's book on the successive cathedrals of St. 
Paul comes to the same conclusion. 

St. Albans, Winchester, and Norwich have much 
the longest naves, reckoning them architecturally to the 
central tower, though the choir may pass it internally, 
as it does in all those churches and Westminster. After 
them, in another distinct group, come Westminster, 
Ely, and Peterborough. All these except Westminster 
were originally Norman. Worcester, Lichfield, and 
Beverley have the advantage over sundry others which 
are longer on the plan, by virtue of their full height 
being carried right through, and not dropping into low 
Lady Chapels * or G-alilees. Beckoning by roofs of the 
full height, but keeping the inside measures for simpli- 
city, the order is as follows: York 486, Lincoln 481, 
Ely 472, Canterbury 470 (but that is not continuous), 
St. Albans^ 42 5, Winchester 405, Durham 400, Wor- 
cester 394, Norwich 388, Salisbury 380, Peterborough 
376; and Westminster sinks from 505 to 350, losing 
both by Henry VII.'s chapel and the apsidal end like 
Norwich and Peterborough, and Canterbury between tb- 

* Lichfield drops a littloi and is apsidal. 
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choir and Becket's Crown. Indeed Westminster pro- 
duces no effect of a very long church, especially with 
the interruption of that wretched St. Margaret's tower 
in front of it, which only looks contemptible itself iand 
does not make the Abbey look larger, as some people 
fimcy that it must. 

Height. — That and York are much the highest, and 
both may be called practically lOO ft. high inside: 
but one is three times the width of its nave (ex aisles) 
and the other little more than twice, whereas the usual 
English proportion is from 2\ to 2^, and equality to 
the entire width : which York has. Westminster looks 
too high and York too low. Moreover the nave of York 
ought to have had two more bays of length, 8 being 
rather a small number, and twice the entire width or 
four times the middle width being a short length for 
the nave of a cathedral or a great abbey church . Western 
towers also demand a greater length than when there 
are none. 

It is singular that Bipon, which can only be placed 
in the third class of cathedrals by reason of its short- 
ness, actually comes next to York and Westminster in 
height and sectional area, i.e. the height x the width of 
the nave. Indeed it exceeds Westminster and all but 
York in width ; but like York it is not stone-vaulted. 
The church which really exceeds them all in height x 
width, and in width alone with a real stone vault, is 
King's Chapel, comparing it of course with naves proper, 
not including aisles. I again exclude St.. Paul's on 
account of its entire difference of construction and 
immense thickness of piers. But our largest vaults 
have not half the sectional area of some of the foreign 
ones, such as Amiens and Cologne, and are greatly ex- 
ceeded by a good many of their smaller churches, 
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including some of which I have not the exact heights 
and widths. The rule of equality of height and total 
width holds even in Eling's Chapel, if you take in the 
width of the side chapels which fill up the deep space 
between the buttresses, making a kind of narrow aisle, 
as a passage runs through most of them. 

It may also be observed that the aisles are generally 
about half the width and half the height of the naves in 
churches of the cathedral or monastic type, or we may 
say, in vaulted churches, though no rule was observed 
in mere parish churches. Bristol cathedral and the 
Temple church, besides many of less note, have no 
clearstory, or the aisles are nearly as high as the nave ; 
but that is a bad construction both for light and ap- 
pearance, and accordingly is very rare and not to be fol- 
lowed; and the aisles of Bristol are imusually high, 
especially for a church of that general size. The nave, 
which had entirely vanished, has been rebuilt, and is 
intended to have two western towers, which will look 
too near the central ene at so short a distance as 100 ft. 
even if they are otherwise satisfactory, which they cer- 
tainly are not in the drawings. It would be far better 
to raise the miserably low central tower. 

I have occasionally put two or three churches 
together in the list a little out of order, for reasons 
which will be apparent : % indicates a spire, and c ox v) 
attached to it means central or western. To prevent 
confusion, I put vfl for two western towers, and twi;, mjo^ 
when the two have to be distinguished. means that 
the Chapter-house remains ; and /^ that the dimensions 
are only approximate. In other cases means choir 
and n nave. 
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8070 


^7S 


63 


— 


40 


40 








Z63 Walpole . . 


8033 


z8o 





103 


63 


— 


— 


— 


— w 


164 Wrexham . . 


7896 


174 





105 


60 


9A\ 





"^— 


13s ▼ 


i650ttery . . . 


7880 


174 


77 


58 


F, 


18 


z8 


55 


n&8 


166 Baldock . . . 


7843 


143 







67* 


2li 





^^ 


— w 


idjOssett . . . 


7820 


X44 


7S 


85 


55 


25 


25 


^^ 


B224C 


z68Clim . . . .. 


7730 


13a 







88 


25 





— 


— w 


Z69 Lichfield, StM. 


7725 


126 





68 


66 


25 





— 


8Z98W 


zjoOnndle . . . 


7700 


ISO 


— 


— 


60 


2Z 


21 


•^— 


8200W 


Z7Z Gottingham . 
Z72 S.John's Chapel 


7580 


170 


S4 


88 


54 


23 


22 


— 


Z28C 


7560 


^7S 


74 





34 


34 


32 


•^^ 


163 w 


Z73 EcdeshaH . . 


7440 


ISO 


o| 


65n 
60c 


68 


24 





— 


— w 


z74Bir8taIl . . . 


7440 


120 





77 


70 


z8i 





60 


123 w 


Z7S Temple . . . 


7360 


138 





80 


59 


58 


Round 


37 




Z76 St. Pancras . . 


7300 


108 





— 


60 


30 





— - 


s w 


Z77 St. Neot*8 . . 


7270 


152 





82 


60 


24 





— 


sz^w 


Z78 Kettering • . 


7340 


146 





6z 


63 


23 





^ 


BZZ7W 


Z79Frome . . . 


7240 


160 





XZ2 


56 


2Z 





36 


8Z39W 


zSoHedon . . . 


7ZOO 


Z64 


103 


85 


49 


2Z 


2Z 


•^ 


129 c 


z8z Patrington . . 


7060 


141 


86 


65 


39 


20 


39 


'— 


8z8oc 


z8a Worcester, 

Shmb UiU i 


7024 


Z40 


7S 


68 


46 


29 


46 


— 





X83 Tideswell . . 


7020 


Z62 


87 


80 


56 


26 


24 


— 


— w 


Z83* Terrington . 
Z84 Trinity Chapel 


7000 


X67 


— 


IZ2 


47 


25 


25 






6936 


204 





— 


34 


— 


— - 


44 





Z85 Hatfield, Torks. 


6800 


130 


62 


70 


(4411 
6zc 


19 


19 


— 


— c 


z86 Hunslet, Leeds 


6400 


118 


80 


90 


51 


23 


30 


— 


— 8W 


Z87 Halifax, AUSS. 


6337 


125 


65 


87 


54 


22 


22 


65 


Ba2onir 


188 All Souls, Lond. 


6336 


85 







75 


42 





— 


8 — W 


Z89 Skipton /^ . . 
Z90 Kirkstall . . 


6240 


Z26 





— 


51 


— 


— 


— 


t— w 


6000 


ZOO 


88 


90 


45 


22 


22 


— 


— 8W 


Z91 Doncaster, St \ 




















James 
z9aWakefieldA8y- 


5876 


"3 





— 


52 


26 





51 


SZ20W 


lum chapel ' 
Z93 Ashwell, Herts 














- 







S770 


156 





90 


56 


24 


— 


— 


— w 


Z94 Headingley, \ 
St Chad. ; 


S50O 


126 





78 


52 


24 





51 


sz86w 


X9S Darlington . . 


S300 


Z26 


78 





45 


z8 


18 


36 


8 — C 


Z96Tarvin . . . 


5110 


X22 





71 


58 


19 


— 


— 


90W 


ZQ7 Peterboro'jSt \ 
Paul's. . / 


4500 


ZO4 





52 


48 


22 





48 


70c 



Sizes of Foreign Churches. 
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Area 
sq.ft. 




Lovo 




Wma 


High 


Foreign Ohurohee. 
















All. 
590 


Tnn. 


Nv. 


All. 


Kid. 
80 


Tran. 


Vlt 


Steeple. 


z St. Peter*B . . 


150000 


450 


_ 


285 


^». 


ISO 


460 d 


a Seville . . . 


102000 


420 





— 


270 


56 









sMilan . . . 


92600 


475 


250 


280 


185 


56 


120 






4Sarag08a . . 


80000 


416 





— > 


212 










5 St. Pan!, Rome 


67955 


421 


236 


301 


213 


n 


79 






dValladoUd. . 


70000 


375 





— 


190 










7 Toledo . . . 


66000 


395 


— 


— 


178 


38 


— 


100 




8 Cologne . . . 


65800 


427 


230 


204 


140 


4ii 


91 


15s 


5iow2 


9 Florence . . 


65700 


475 


285 


250 


125 


55 








zo Bologna. . . 


65000 


400 





350 


z8o 


56 


— 


150 




zz Amiens • • . 


60700 


435 


185 


230 


150 


46 


100 


144 { 


422c 
223, 205 


za Antwerp^/. • 


57600 


360 


— 


— 


170 


— 


— 


— 


403 


Z3 Troves/^ . . 
z4St. Sophia . . 


57000 


400 


180 


180 


125 


42 








55647 


343 


— 


— 


229 


— 


— 


— 


183 


zs Cluny. was , . 


55600 


530 


240 


— 


I20 










z6 Segovia . . . 


55300 


344 


160 


160 


— 


35 








Z7 Notre Dame . 


54050 


410 


154 


— 


154 


46 


46 


— 


204 w' 


zSChartres.. . . 


51460 


415 


195 


170 


190 


46 


85 


106 


403 nw 


19 fiooiges . • . 


51300 


363 





— 


128 


46 





Z17 




20 Rouen Cath. . 


48200 


435 


176 


200 


102 


30 


77 






2Z— ,St.Oaen . 


42400 


420 


150 


— 


85 










22 Rheims . • . 


45550 


430 


135 


210 


95 


48 


— 




422 c 


23 Barcelona . . 


39600 


280 


120 


— 


Z20 


35 


30 






24 Spires • • • 

25 Vienna • • • 

26 Tooznav, was . 


38900 


360 


150 


190 


no 


44 


SO 






38750 


337 


••- 


— 


IIS 


~ 


— 


92 


441 n 


38700 


405 


220 


170 


105 


40 


70 






26* St. Patrick's,) 
New York i 


r^ 


















38500 


306 


140 


— - 


96 


48 


— 


no 


8334 


27 Salamanca . • 


38400 


240 


— 


— 


160 










28 Beaavais • • 


37230 


263 


189 





140 


45 


75 


ISO 





39Strasburg . . 


36700 


250 




-— 


121 


— 




lOI 


468 


30 Tours, St. ) 
Martin . ] 


35600 


350 


170 


210 


105 


30 


40 






3Z Toulouse. • . 


35270 


350 


18S 


210 


95 


25 


65 




c 


32 Leon . . • . 


33760 


300 


126 


— 


126 


31 




100 




33 Poictiers . . 


33000 


310 


190 


z6o 


100 


30 


30 






34 Florence, S. \ 
Spirito . I 


31260 


296 


176 


z86 


93 


36 


93 






35 Sienna • • • 


28750 


285 


165 


140 


80 


30 


70 






36 Caen . • • • 


28480 


333 


Z26 


z8o 


100 


28 


33 






37Vienne • . • 


28300 


290 





— 


105 


33 









38 Florence, S. ) 
Lorenzo . i 


35580 


260 


Z7I 


— 


82 




82 






39 Rome, Maria ) 
Mag. . . ; 


25400 


375 


— 


— 


100 










40 Genoa • • . 


25270 


250 





— 


"5 


35^ 








4z6erona . • . 


23500 


270 





— 


100 










42 Worms . . . 


22550 


330 


Z02 


175 


75 


35 


35 






43 Hamburgh . . 


18260 266 


123 


no 


83 


36* 


36 


100 


8485" 
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Sizes of Halls t &c. 



Halls, fto. 



z 

8 



3 

4 

I 

7 



HaU 



Karnac . 
Albert . 
Padua . 
Westminster . 
Spargeon's . 
Liverpool, St. George's 
Leeds Toifm HaU 

8 Bradford, St George*s 

9 New Law Courts . 
zo Manchester Free Trade 
zz Exeter HaU . 
za Surrey Gardens HaU 
Z3 Norwich, St. Andrew's, with 
Z4 Christ's Hospital . 

Z5 Birmingham Town HaU 
z6 Durham, Hatfield HaU 
Z7 Bolton Town HaU 
i8 St. James's HaU . 
19 Euston S<][uare 
ao Trinity Xibrar^* • 
2Z GuUdhaU . 
22 Lincoln's Inn Library . 
23 HaU . 

24 Raby Castle . 

25 Chnst Church 

26 Trinity .... 

27 Middle Temple HaU . 
28 Library 

29 Hampton Court . 

30 Worcester Cathedral School 
3Z inner Temple HaU 

32 Ypres Cloth Hall. 



aisles 



Area 



CdOOO 

3x9^ 
aoi6o 
Z7000 
Z3050 
z2s8o 
ZZ664 
Z1400 
ZZ040 

10452 
Z0060 

9330 
9290 
9236 
9100 
9000 
8814 
8400 
8060 
8000 
7500 

5240 
Saoo 

4655 
4600 
4386 
4200 
4032 
4240 

4095 
3854 



Long 



Wide 



High 



335 
219 

240 

258 

174 
Z70 
Z62 

23Z 

134 
Z3Z 

^SS 
143 
187 
Z40 

z8o 

"3 
140 
Z30 
200 

140 

Z20 
133 

"5 
zoa 

zoo 

96 
Z06 

10s 

94 
440 



z66 

z8s 

84 

68 

75 
74 
7« 
75 
48 

7S 
76 

66 

70 

51 
65 
SO 
78 
60 
62 
40 

SO 
40 

45 
35 
40 
43 
4a 
4a 
40 

39 

4« 

164 



ISO 
zoo 

80 
90 

83 
60 
3a 

Sa 
72 

57 
47 
65 

3a 
60 

64 
38 

55 1 
48 ! 
63 

SO 
56 
47 
70 
45 

40 



SPANS. OF ROOFa 



Paneras Station (99 high) 
Liyeipool, Lime Street 
Birmmgham 
Cannon Street 



•* 



240 

290 

212 

z8o 



Charing Cross • • 

Victoria 

King's Cross, each 

Riding House, Moscow 



WIDTH OF DOMEa 



Vienna Exhibition) . 360 

z86a Exhibition \ iron . Z40 

Albert HaU ) SZ9XZ85 

Pantheon Z4a 

Florence Z38^ 

St. Peter's 1^7^ 



Becyapore • 
Mousta • 
St. Sophia . 
Milan . . 
St. Paul's . 
InyaUdes, Paiis 



166 
lao 

105 



Z24 
105 
105 
zoa 

9a 



INDEX. 
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ACOUSTICS of churches, 277-281 
Acquiring a connection, 75 
Air-bricks, 150 
Aisles, half width of nave, 248 

some double, 365 

Albert Hall, 62 dome of, 325 

Albert Memorial, 7 

Alberti, the Italian architect, ic^ 

Altar, 258. (<9ee Communion tables) 

steps, 286 cloths, 288 

Alterations, cbaige for, 29 
Altering houses, 226 
Ancaster stone, 161 
Anston stone, 161 
Antionaries, 3oo» 307, 314 

President of, 309, 317 

Antirestorationists, 300 
Apse, semidecagoniu, 148, 257 

various kinds of, 256 

Arbitrations, evils of, 45 
Arch construction, 152 
Arches, discharging, ugly and use- 
less, 153 

— fia^ 151 stilted, 266 

— of church doors and windows, 

23s 
• high and low, 273 

Architect, what is an ?, 63, 91 

Architects and artists, 61 

agreements with, 22-31 

alterations by, 29, 43-45 

charges of, 22-26, 31 

. drawings, belong to whom, 23 

education of, 74 

• Government agreement with, 26 

• insufficient superintendence, 60 

and master builders, 57 

responsibility and power, 16, 20 

some feats of, 132, 221 

. supremacy of, over employers, 20 

their real requirements, 59, 63 

travelling expenses of, 28 

Architecture, characteristics of mo- 

derui io6| 107, 219 



Architecture, * the hope of,' 7, 64 
Architectural Association, 19 

Institute. (5'ec R.U.A.) 

Architectural competitions, 4-16 

judges of, 13 

proper conditions for, 14 

Architraves of doors, 94 

Ashlar facing, 174 average, 

Aspect for houses, 113 

for particular rooms, 114 

V, prospect, 114 

Ayrton, Mr., 19 

BALLIOL College Chapel, 253 
Banisters, 135 

good and bad shapes of, 137 

usually too low, 136 

Bankrupt contractors, 13 
Barry, Sir C, 7, i6i, 353 
Basement floors, 120 
Bath stone, 160 
Battening, 155 
Bay windows, 146 

: — Gothic, 148 

Beams in churches, old and new, 

169 
Beckett, Sir E., buildings designed 

by» 3» 99 
improved dinner table, 229 

improvement in safe-locks, 225 

plan of a house, 125 

sash pulley, 206 

* spring curtain * for street-door 

locks, 224 
theory of the Great Pyramid 

dimensions, ^51 

window fasteners, 210 

Bell gables, 260 

Bells, house, 225 hemispherical, 

281 
Beverley Minster, 305, 367, 368 
— St Mary's, 307, 390 



3S4 



Index. 



Billiard rooms, 73, 124 

chimney-piece for, 177 

. size of, 144 

Bishoprics, new, 368 
Blinds, ao8, 309 
Bond of sureties, 43 
Brackets on^arden walls, 177 
Brandon's book on roofs, 266 
Brass work, decay of, 289 

Bricks, 81 hollow-faced, 162 

buU-uosed, 177, 236 

effects of using soft, 163 

more fire-proof than stone, 162 

moulded or * purpose-made,' 163, 

235, ' wood, 164 

red and white, 81 

red generally best, 163 

Brickwork, pointmg, 173, 174. 233 
Bristol, new nave, 375 
Buckingham's sash lines, 209 
Building, cost of, 227 

time needed for, 48-50, 218 

Building contracts, 2 

proper form, 37 

sureties for, 13 

their common form, 17 

Burning of churches, 187, £91, 295 
Bury St. Edmund's Abbey, 257, 366 
Butterfield, Mr., 253 
Buttresses of churches, 237 

flving and internal, 238 

of garden walls, 176 

a strange one, 302 



CAMPANILES, vietnched, 254 
Canterbury Cathedral, 239, 255, 

a59»3«>.373 , 

apse of, 258 

chapter-house, 363 

transepts, 368, 369 
Capacity of churches, 251 
Carriage porches, 131 

■ a^ery successful one, 132 

Carving, 68 Early English, 71 

Cassocks and tippets, 286 
Castellated style, 82 
Cast iron, joints of, 191. 

rusts less than wrought, 204 

sash pulley, 206 

spouts, 187 
CatheJrals, their general symmetry, 

83 English, 54 

foreiizn, 365 

— — height of roofs, 374 

— length of, 372 

—^ width and height of aisles, 373 

Cellars, 153 



Cement ooncrete, 174 

pointing, 155, 173 

Central hall, with lautern, 117 

octagon, 248 

towers, 250 

Chairs, easy, 231 
Chalk used in fires, 200 
Chancels square, and apsidal, 260 
towers over, 252 gates il- 
legal, 287 

value of large. 261 

Chapter-houses, 363 
Chester, St. John's, 253 
Chesterfield Church Kpire, 247 
Chichester spire, 165, 240 
Chimneys, 137 

best place for, 138 

depth required for, 138 

in medieval houses, 138 

smoky, 139 

Christian & Street, Messrs., 307, 310 
Church building, style for, 233, 234 

— — brick-work for, 234 

restoration, 291-^24 

* Church and the World,' 54 
Churches, capacity of, 2^1 
•Churchwarden Gothic,*^ 88, 294 
Cisterns for hot water, 195-197 

rain-water, 189 

water-closets, 190 

Classical style, 77, 79, 294 
Clearstory windows, 202, 268 
Clerk of the works, 47 
Clock tower, hexagonal, 129 
Closets, forgotten, 221 
— water, 190, 194 
Coach-house, depth of duuble, 221 
Combustion in fire-places, 200 
Committee choosing plans, 5, 8, 11 
for restoring St. Albania, 303, 

323 
Communion tables, 287, 313 

Competition, architectural, its bad 
effects, 3, 12, 31 

Concrete floors, 154 

cement, walls of, 174 

Conditions for architectural compe- 
titions, 14 

Conductors, lightning, 245 

* Conservative restoration,* 87, 299 

Contracts with builders, legal efl'ect 
of common, 17 

alteration clause, 43-4S 

arbitrations connected with, 45 

division of, ^o, 51 

in specification, 51 

proper form of, 37-4^ 

schedule of prices, 33 



Index, 
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Contractors, 35 

— bankrupt, 13 

— their requirments, 68 
Cooperative designs, 65 
Coping for walls, 177 
Copper roofing, 183 
Copying misrakes, 302 
Corbels for roof spouts, 187 
• Corduroy work,' 168 
Cornices, gx 

'— ooDstniction, bad and good, 175 
'"— for church work, 236 
■ modem, 92, 175 

— their iniferiority, 93 
Cost of house building, 227 
Coventry, Trmity Church pulpit, 282 
Cro^rdon church, 320 

' Cuilibet in arte sua,' sz 

DAMP caused by adjoining green- 
house, 232 by trees, 112 

— — course for house protection, 154 
Danger of old steps in houses, 121 
Decorated style ». E. English, 272, 
. 320 

Designs for Albert Memorial, 7 
— Foreign Office, 5, 6, 13 

— — Houses of Parliament, 7 
— - "— Law Courts, 6, 7, 19 
Dilapidations Act, 105 

Dinner tables, 229 
Discharging arches, 153 
Discoveiy of bad work, 48 
Dogtooth moulding, 71 
Domes, 78, 325-340 

lanterned, 334 pointed, 334 

— ^ modes of building, 340 

polygonal, 338 ribbed, 333 

-^ requisite thickness, 329 

sizes of, 339, 382 

tapered, 330 

theories of construction, 326 

— width of various, 382 
- — with 'eyes,* 332 
Donaldson, Mr., on sizes of domes, 339 
hifl book of specifications, 

SI, 17a 
Doncaster Church, 3, 100, 165, 319 

' acoustics of, 279 

— ^ — Christchurch spire de- 
stroyed, 246 
^^ — cost of, 323 

diaper work inside, 43 

— ^ gutters of roofe, 188 

— Jackson's book on, 319 

lightning conductor, 246 

nave pillars of, 169 



Doncaster Church, oak work in, 70 
— ' — piers of tower, 169 

pitch of roof, 179 

— pulpit, 281 

— — roofs, Z82, 183 

— "— St. James's, 3, 267, 279 
— specifications for, 51 

— too shorty 100, 319 

tower,ioo,239, 241,254,319 

— — windows, 11, 319 

Grammar school, q, 185 

Door, front, best place for, 122 

Door-springs, 215. (/9ee Hinges and 
locks) 

Doors of rooms, their best place, 
142 size, 214 

-^— best pattern for, 212 

height of handle, 212 

proper construction of, 213 

sprmgs, 215 

Drain ventilation, 177 

Drawings, competitive, their falla- 
cies, 8, 9 

— depth of shadows in, 9 

Durham chapter house, 336 

screen removed, 31a 

Dutch style, 80, 8z 



EAGLE lecterns, 285 
Early English carving, 71 

Z 7 ^*I^®' 52» 372, 319j 321 

Eaves of roofs, 186 

Egyptian architecture, 55 

Elizabethan style, 8z 

its symmetry, 83 

Ely Cathedral, 78, 3Z2 

Lady chapel o^ 258, 364 

length of, 372 

"— octagon of, 248 

Encaustic tiles, Z70 

for hearths, 2or 

Entasis, 239, 24Z 

Equilateral pitch of roofis, Z78 

Evelyn, John, on Gothic, 77 

Exeter College Chapel, zoo 

* Extras' in building contracts 34 

— — provision for, 42-44 

FALLACIOUS tenders, zz 
— drawings, 8 
'—• maxims, 84, 300 
Fan traceiy, 263 

Faraday on Ughtning conductors, 246 
Fergusson, Mr., 56, 60, 262 

on domes, 325, 327, 337 

on Greek temples, 268 
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Fergusaon, Mr, on modem uchi- 

tecture, 107 
— — — -* on orientation, 85 

— — — on tower constraction, 249 
Finish, ancient and modem, 70, 71, z68 
Fire-I tricks. 199 

Fire-^ates, generally too low, 199 

their proper place in 

rooms, ia8, 141 
Fires, how cmued, 139, 291, 295 
Fixing prices beforehand, za 
Flag-stones, how to be laid, 170 
Floors, laid too soon, aiS 

parquetry, 219 

— soand-proof, 220 

Florentine style, 81 

Fogs, mistake as to their limits, zia 

Folding doors, 213 

Fonts m charches, 259 

Foreign Office, competition, 5, 13 

French architectore, 72 

— — polish, 215 
French, Mr., of Bolton, 290 
Front door, 122 

Fronts, west, of churches, 257, 367 
Fronde, Mr., on St Alban's, 3x8 



GALILEES, 364 
Galleries. 294, 320 
Garbett's book on architecture, 10, 

81, 262 
Garden walls, 176— * raking,' 176 
— ^ brackets for, 177 

— — coping for, 177 
Gas standards, 289 

Gill stoves, 198 
Glasgow Cathedral, 269 
Glass for church windowfli 277 
— ^ — in tracery, 273 
Glass tiles for skylights, 204 
Glastonbuiy kitchen, 249 
Gothic style, 53, 55, 514 

ancient and modem, 56, 57 

>^ architraves of, 94 

for churches, 76, 233 

— ' for large haUs, &c., 79 

for houses, 80 

— ^ height of roofs, 178 

its features, 83, 84, 97 

^-— modem, 167. 168 
modem too low, 150 

— picturesque, 80 

plaister proper in, 86, 282 

— proportdons in, 98, 99 

— vaulting, 262, 263 
— - walling of antient, 166 

windows^ zi, 79^ 147 



Granite, action of fir« on, z6a 
Grantham Church spire, 342, 354 
Greek architecture, SS 

— absurd for houses, 80 

Greenhouses open to rooms, 23s 
Ground plans, beauty of some, 257 
Ground tape, 193 
Grouting, 172 
Gurney*s stoves, 198 
Gutters of roofs, 179, x88 
on stone, x88 



TJALIFAX, All Saints', 979^ 297 
■Ll Hamburgh Church, 297 
Handrails to banisters, best form 0^ 

136 
Harris, Sir W. Snow, 246 
Hart, Mr. (Hobbs & Co.), 233, 225 
Haste in building, 49, 218 
Hatch from kitchen, 145 
Hay tea for oak floors, 2x7 
Headingley Ch., 3, 104, 148, 238, 243, 

„^SS} 279 

Headington stone, 160 

Height, modem passion for, xoo, 
297,320 

Henry Vll.'s Chapel, 263 

Hinges, iron and brass, 314 

HobDs*s locks, 223, 224 

Hollow-faced bricks, 162 

Hollow walls, 155, X57 

Hooks for window sasnes, 207 

Hoop iron In walls, 164 

' Hope of Architecture,* the, 7, 59 

Quarterly Review the- 
ory of, 64, 66 

Hotels, modem grand, 160 

Hot-water apparatus, 195 

best arrangement, X96, 197 

— — wastes heat, 195 

warming by, X97 

House-building, 108-233 

London, 66 

plans for, xi6 

— styles of, 97 

House, plans of, with description, 

125-31 
< House that Paul built,' 72 
Houses, ^reneral plans for, 1x6 
— r— position and posture, X09 
wings added to, 1x6 

— with basement floors, lao 

two and three stories, 112 

Houses of Parliament, 7, xo 

lightning conductors, 246 

stone work 0^ x6i 

— Victoria Tower, 9, 239 



tfuL 
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Howden churcli, 041, jao 
Hydraulic ram, Z93 



TRON. (i9m Cast Iron) 

X Iron domes, 335 

Italian style, 53, 80, 394, 314 

architraves of the, 94 

^— requires large stones, 81 

Italian villas, 8z, 98 
Ivy keeps out damp, no 



JAMES, Col. Sir H., on the Great 
Pyramid, 344, 347, 351, 353 
* Jerry bnilding,' za 
Jones, Inigo, 53 



KEENE'S Cement, 170 
Kent, the architect, 60 
Kerr, Professor, his hook on house- 
building, 1x6 
King's College Chapel, 84, 374 

•'^— — vaulting of, 263, 346 

Kitchen, plan for, 129 

— — patent ranges smell, 122, 203 



LADY Chapels. 258, 373 
Lancet windows, 235 
Lantern over halls, zi8 

on arches, 34Z 

— on domes, 335 

Lavenham tower, 24Z 

Law Courts, the new, 6, 97, 104 

— their tower, 97, 253 

Lay readers in churches, 286 note 
Lead gutters, Z87 

inferiority of modem, Z82, Z83 

roofis, x8x 

soldering, Z93 

Lecterns, 285 

Ledbuiy tower, 255 

Leeds, mortar used there, Z73 

Town Hall, 103 

Length, value of, 09, 258, ^20 
-"— an English characteristic, zoz 

of our cathedrals, 344, 373 

Lessons, reading of, 286 note 
Lewis, Mr., on Domes, 326 



Libraries, Z49, 382 
— — Lincoln''s Ii 



Lnn and Trinity, zoz 
Library tables, 230 
Lichfidd Cathedral, 298, 373 
Lic^htning conductors, 245 
Lime, VVarmsworth, Z7a 
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Limestone, 158 

more fire-proof than sandstone, 

Z62 
Lincoln Cathedral, 77, 9Z, x86, 258, 

369 
Lincoln's Inn Hall, zoz, z6x, Z82 

— Chapel, too short, 279 

— Library, 3, loz 

Locks, 222 

— Hobbs's improvements, 223 

latch and safe, 224 

London houses, 67, 97 

Longmire, Mr., 2Z3, 305 

Lonsdale, Bp., monuments of, 242, 

298 

Louvres, 276 

Ludlow Church screen, 256 



MAHOGANY, 2Z5 
Malvern Abbey, 250 
Man's stature scale, 8, 256 
Manners, Lord John, 6 
Mansard roo&, z8^ 

Marble, Z67 renders, 201 

floors, 170, fonts, 259 

Sienna, 201, white, 20Z 

— — veneering, 86 

for St. Paul's, 86 

Martin's fire at York, 296 
Mass, value of, zo6, 3Z7 
Master-workmen, the old, 57, 70 
* Matching ' fioor boards, 2Z7 
Melford Church, 364 
Metal work in churches, 288 
MUlstone grit, Z58, z6o, Z73 
Mitred joints, 216 
Models and drawings, 69 

importance of, 69 

Monks as architects, 58, Z09, 3Z8 
Monotony and variety, Z03 
Mortar, coloured, 174 

drowned, x6s 

hair in, 176 

improved by brick dust, 172 

road-dust in, 173 

sign of decay in, Z73 

wavs of making, Z7Z 

Moulded bricks, 235 
Mouldings, 9Z-96 
Mullions, thick and thin, zz 



NAVES of Cathedrals, X03, 248 
longest, 373 

Nettlefold's locks, 223 

Newton, Sir I., 124 

Norman style, 53, 27Z, 320^ 322 
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OAK doors and oak painting, 204 
Gothic, 213 

>^ compared with deal, 323 

floors, 216, roofs, 322 

work in Bath Abbey, 215 

in Doncaster Church, 215 

Octagon, how to draw, 248 

of Ely, 248 

Oddities, love of, 106, 302 
Ogee monldings, 95 
Orientation, falUicy about, 85 
OfoIo moulding, 93 



PAINTING outside houses, 204 
sham stones on plaister, 89 

of stone, 89 

Palladian style, 53, 82 

Palmerston, Lord, 5, 98 

Pancras Hotel, 160 

Pwds of doors, 91, 96 

Pantheon of Rome, 304, 305 

Parquetry floors, 219 

Parsonages, cost of, 227 

Parthenon, the, 234 

Pebblo-dash, 175 

Pentagon angle in roofs, 179 

Periapse, 237, 256, 258 

Perpendicular windows, 272, 322 

Petit, Rev. J. L,, 319 

Pews and seats, 289, 314 

Piazzi Smyth, Mr., 344, 348, 351,359 

Pillars, bases and capitals, 257 

Pipes, freezing and bursting, 192 

Pitch pine, 216 

Pitch of roof, 179 

pentagonal, 179 

— — — — rules for, 179, 180 
Plaister in Gothic architecture, 86 
outside, rough cast, 175 

— rough and smooth, 90 
Plate-glass, 206 
Pointing brick-work, 173 
Polygonal bays, 146 
Polytechnic Institution, fall of stair 

case, 135 
Porches, carriage, 131 
Porches of churches, 255 
Portcullis Hall, Westminster, 64 
Porticoes and porches, 131 
Portlandr stone, 158 
Proctor, Mr, on Pyramids, 359 
Proportions in building, 98, 102 
Pugging over ceilings, 210 
Pugin*s designs, 7, 9 
Pulpits, Z36, 281, 283 
Pyramid, the Great, 179 
theories respecting, 345 



Pyramid, Sir E. Beckett's theory rf 

chamber, 



its dimensions, 351 
— coffer in the King's 



345i 



35'^ Vsi 



grand gallery of, 356 

internal constraction of* 355 

its area, 346 its boader, 342 

its mathematical conditions, 347 

<— king's and queen's chambers, 

3So».3S6^ 

size of, 343 

slope of its faces, 179, 346, 349 

of its passages, 358 

ventilation in, 35i5 

working cubit used in, 349 

Pyramid, the Second, 343, 35a 
of balls, 180 Nofe 



QUANTITIES, 31, 33 
Quarterly Review on Architec- 
ture, 60, 64, 72 
Queen Anne style, 80, 97, 314 



RAINFALL in England, 189 
Raking walls, 176 
Random walling, 166 
Ransome's artificial stone, 174 
Reading desks, 284 
Refadng old stone, 292 
Renaissance style, 52, 62, 95, 294 

its need of symmetry, 82 

omaments, 68 

rustic basements of, 167 

stone-work for, 174 
Reredos, construction of, 258 
Restoration of churches, 294-324 
Revolving cowls, 139 
Rievaulx Abbey, 250 
Ripon Cathedral, 374 
Rochester Cathedral roof, 309 
Roman architecture, 53 
Roofs of churches, 266 

copper, 183 

lead, i8z 

modem Gothic, 105 

of large halls, 79 

of houses, 125 

of St. Alban's, 306 

round a tower, 250 

hung on walls, 125, i8i 

..^ their slope, 178 

ventilation of, 156 

spans of various large, 382 

Rooms, their various sizes, 143 
Rough work inside churches, 87 
R.I.B.A., their code of rules, 18, 22 
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R.I.B.A., their code of rules as to 

quantities, 32, 33 
discussion at, on Architecture, 

58,59 
Gothic Vaulting, 263 

Rubbed stone-work, 174 

Bubble walling, 165 

Buskin, Mr., 76, 294 

on Italian architecture, 60, 86 

on mouldings, 95 

' Rustic basements,' 167 
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SAFE lock, improved, 225 
StAlban's Abbey, 90, 165, 

^S7y 258 

— length of, 372 

— old roof of, 180, 306 

— restoration, 303-316 

Bectory, 3, 145 

St. Bride's steeple, 78 

St. Chad's, Headingley, 3, 103, 156, 

283 
St. James's, Doncaster, 3, 242, 279 

— Vicarage, 99 

St. Mary's, Lichfield, 3, 259, 262 
St. Mary's Abbey, York, 69 
St. John's College Chapel, 270 

Chester, 250, 253 

St. Paul's, old, 53 
■ 1( 



ongest church in the 

73»376 

tallest spire, 247, 

its great transept, 368 
edrS, 77, 312, 337 
Church at Burton, 3, 250, 



world, loi, 259, 373, 376 

376 

St. Paul's Cathedr^ 77, 3x2, 337 
~ " Bi 
283 

Peterborough, 3, 250 

St. Peter's at Bome, 9, 85, 376 
Salisbury CathedraJ, chapter-house, 

90» 374 . ^ 
spire of, 79, 234, 242, 249 

transepts, 369, 372 

windows, 104 

Sand-p&per in finishing, 269 
Sand-stone, 158 

not fire-proof, i6a 

Sash-lineo, 209 "—- pulleys, ao6 

improved kind, 206 

Saxon shafts, 294 
< Scabbling,' 168 
Schedule of prices, 33 
Scott, Sir G. G., 3, 5, 8, 88, 98 
— — his church restora- 
tions, 238, 297, 316 

— ^-^— on destruction of 

plaister, 87 



Scott, Sir G. G., his works generally, 
297 

Screens, removal of, 296, 313 

Screw taps, 193 

Seasoning of wood, 49 

Selby church restoration, 309 

Serving shelf to dining room, 145 

Shadows, depth of, 9 

Shams, preaching and practice re- 
specting, 86, 3x4 

Sham stone-painting, 88, 89 

Sitting rooms, 12^ 

Sizes of great buildings, 361 to end 

catalogue of, 376-382 

Sizes of rooms, 143-145 

Skirting boards cause fires, 139 

Skylights, seldom watertight, 203, 
204 

Slag-felt, X93, 220 

Slates, blue and grey, 183 

slope requiring. 180 

of thin stone, 183 

Slope of roofs, X78 

Smeaton on mortar, X73 

Smoking rooms, 124 

Smoky chimneys, X39 

Snow on roofs, X78 

Soldering, the best kind, 193 

Sound-proof fioors, 220 

Sounding boards, abandoned, 281 

Southwell Minster, 368 

plan of, 370 

restoration of, 310 

Spire, different kinds, 241 

brooch, 243, 244 

construction of, 245 

foreign inferior to ours, 243 

heiuigonal, 247 

octagonal, 248 

of various churches, 242, 243 

— - weight of, 341 

wooden, 246 leaded, 247 

Spouts and eaves, x86 

Spring-seats, 2^x 

Stafford Church restoration, 319 

Staircases, X32, 133, 135 

stone, 13s winding, 73, 133 

Stoles, 286 naU 

Stone, different kinds 0^ 158, 160, 
i6x 

deca)^, 159, 161 

painting, oo 

— — - refaclng old, 292 

rubbed, folly of, 167 

Stone walls are porous, 156, 158 

Stoothlng, 155 

Stories, two and three, 121 

Street, Mr., 19, 54, 242, 270 
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street, Mr., his Law Courts, 97 

— — ^ their tower, 97, 253 
^-— his restoration of churches, 

87, 292, 296, 312 

— ; on St. Alban's, 297 

on Southwell, 311 

Stuart and Smith's gill stoves, 198 
Stucco prevents damp, 155 
Style, choice of, 76 

Decorated, 233, 322 

Early EnglisD, 52, 272, 321 

E^ptian, 55 

— Elizabethan, 1(2, 82 

English and Classical, 52 

"—- for churches, 76, 233 
for houses, 80 

-^ Gothic, S3, 233 

gradually evolved, 53-57, 76 

Greek, 55 

Italian, 53, 314 

new impossible, 53 

Norman, 53, 322 

Palladian, 53, 322 

— Perpendicular, 263, 319, 32a 
Queen Anne, 80, 97 

Renaissance, 52, 62, 64, 294 

— streaky, 97 

* vigorous,' 96, 292 

Superintendence, modem, 67, 75 
Surplices, ancient and modem, 286 
Sydney Smith, 76, 323 
Symmetry proper to all styles, 83 



TABLES, dinner, 229 
library, 230 

Tamworth tower staircase, 255 
Tanks, filtering chamber in, 192 

modes of building, 191 

proper capacity, 189 

Taps, water, 193 

Tarvin tower, 241 

Taylor, John, on the Great Pyramid, 

Teiu^ MT.j orboncaster, 240, 250 

Temple Church, 161, 279 

Tenders, 34 

Tests for size of buildings, 8, 256 

Tewkesbury Abbey, 256 

Tie rods and beams, 184 

Tiles, flat, 169, 180, 183, 323 

— black and red, 170 

'— encaustic, 170 white, 170 

— how to lay them, 184 
Tippets and stoles, 286 woU 
Tonks's lock furniture, 224 
* Tooth moulding,' 71 
'roi;ching'alatefl»i84 



Tottemhoe stone, x6o 
Tower building, 234, 239, 250 

central, 250 shape of, 239 

chancel and comer, 252 

falling of, 165 

^— octagonal, 243 

of various churches, &c, 250^ 

253, 254 

of Law Courts, 97 

old proportions, 244 

over font, 239 

St Alban's, 317 

stairs, 254 tops, 240 

Tracery, mode of glazing, 273 
Trades^ unions, their effect, 70, z68 
Transepts, 368 

modem double-barrelled, 270 

of various churches, &c, 369 

short and long, 269 

Trees near houscjs, zza-112 

artifldal ponds, 192 

Trinity College Library, loi 

window arches o^ 151 



UGLINESS, copving of, 303 
— valued by antiquaries, 310 



VALLEYS coldest, 109 
Vaulting, 362 

height of, 265 

St. Alban's, 321 

Ventilation of roore, 156, 202 

bed rooms, 202 cellars, 153 

churches, 275 

drains, 177 

kitchens, 156 203 

rooms, i^ 201 

•'^— schools, ac, 202 

Vestries at east end, 365 

Victoria Tower, 9, 186, 2^9 

* Vigorous' style of architecture, 96* 

97*392 
Viollet le Due, 72, 74 

— > *how to build a house,' 72 

his cure for smoky diimneys, 

139 
his roof for a house, 278 

Vitravins on mortar, 172 



WACKERBARTH, Mr. 344, 352, 

Walling, random, 166 
Wallingford, Abbot WiUUm, 3x8 
Walls, garden, 176 
raking, 176 
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Walls of houses, zo6 

of cement concrete, 174 

generally too thin, 106, 138 

hollow, 155 

hoop-iron bands in, 164 

rock-faced, 166 

of towers should be stone, 166 

Warming churches, Ac, 197 
Waimsworth lime, 17a 
Water, hard and soft. (5ee Tanks.) 
gathering, 189 

— not, pipes for, 195 

— — — warming by, 197 
Water-closets, 194 
— ^ for cottages, 195 

ventilation of, 194 

West fronts, 257, 367 
Westbury, Lord, 22 
Westminster Abbey, 103, 394, 346 

Chapter House, 336 

White's Selbome, 109, iii 
Winchester Cathedral, 250, 317, 344 
Wind, mistakes about, no 

— protection of gardens against, 
177 

^— houses, no 

Winding staircases, 133 
Window arches, 150 

discharging, 153 
flat, 151 
bars, 206, 274 
fasteners, 210 

Hopkinson's, 210 
mullions, thickness of, zi 
brick, 235 

panes, 206 

pulleys, Sir E. Beckett's, 206 

ropes, 207, 209 

Sir E. Beckett's, 210 

tracery, 272, 273 

Windows of churches, 268-275 

Decorated, best, 319, 322 

Early English, 27a 

— high arched, 373 



Windows, Norman, 271 

of a lantern, 117 

painted, 269 

Perpendicular, worst, 321 

for houses, the best kind, 97 

best place in rooms, 146 
bow or bay, 146 
French, not good, 149, 204 
should be high, 149 
should open at the top, 140 

set in stone, 203 

with sliding sashes, 205 

with swinging sashes, 117, 205 

Wings of houses, 116 

Wire netting over windows, 276 

Wood, seasoning of, 49 

Wood bricks. 164 

— spires, 246 

work, finish of, 169, 267, 291 

Worcester Cathedral, marble pave- 
ment, 170 old painting in, 90 

tower top, 3, 240, 294 
turrets, 247 
windows, 322 

Wren, Sir C, zoi, 285 

on flat arches, Z51 
on Gothic style, 77 
Westminster towers, 294 

Wyatt the destroyer, 295, 3Z3, 336 

YORK MINSTER, zo2, 257 
area of, 257, 365 

Chapter house, 364 
its transepts, 368 
length of, 373 
new reredos, 296 
proportions bad, 102, 257 
restorations, 263, 296 
vaulting of, 263 
west front, 339 

York's Column, Duke of, 134 

Yorkshire Abbeys, the, 366 

flagstone, z<8 

Ypres Town Hall, Z03 
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ENGINEERING, SURVEYING, &c. 

f 

Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst 
C.E., and M. Inst M.E. Author of "Cast and Wrought Iron 
Bridge Construction," &c., &c. Imp. 4to. Illustrated \i\ih. 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half*bound in morocco. 6/. 6s, 

List 0/ Contents: — 

I. Historical Sketch of some of the means that have been adopted for the Supply 
of Water to Cities and Towns.— II. Water and the Foreign Matter usually asso- 
ciated with \u — III. Rainfall and Evaporation. — IV. Springs and the water- 
bearing formations of various districts.— V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VII. Wells.— 
VIII. Reservoirs.- IX. The Purificadon of Water.— X. Pumps.— XI. Pumping 
Machinery.— XII. Conduits.— XIII. Distribution of Water.— XIV. Meters. Ser- 
vice Pipes* and House Fittings. — XV. The Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply. — ^XVII. Description of Plates.— Appen- 
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with 
Specufications of several Works illustrated, amons which will be found : — Aberdeen, 
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

OPINIONS OF THE PRESS. 

*' The most systematic and valuable work upon water supply hitherto produced in 
English, or in any other language." — Engineer (first notice). 

'*^Mr. Humberts work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises."— 
Engineer (third notice). 

'* We can congratulate Mr. Humber on having been able to give so large an 
amount of information on a subject so important as the water supply of cities and 
towns. The plates, fifty in number, are mostly drawings of executed works, and 
alone would have commanded the attention of every engineer whose practice may lie 
in tlus bcanch of the profession."— ^»i7(/rr. 

B 



2 WORKS IN ENGINEERING, SURVEYING, ETC., 

Humberts Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, l^3« Compiising Civil, Mechanical, Marine, Hydiaiilic, 
Railway, Bridge^ and other Engineering Works, ^c. By William 
HUMBER, Assoc. Inst C.E., &c. Imp. 4to, with 36 Double 
Plates, diawn to a large scale, and Photographic Portrait of John 
Hawkshaw, CE., F.R.S., &c. 3/. y* haSf morocca 

List of the Plates, 

NAMS AND DESCRIPTION. PLATES. NAME OF BNGINSBR. 

Victoria Sution and Roof— L. B.&S. C. Rail x to 8 Mr. R. Jacomb Hood, CEw 

Southport Pier 9 and xo Mr. James Brunlees, C.£. 

Victoria Station and Roof— L. C. & D. & G. W. 

Railways ,.,.. zxtQxsA Mr. T^m Fowler, CE. 

RoofofCremome Music Hall x6 Mr. William Humber, C.E. 

Bridee over G. N. Railway \^ Mr. Joseph Cubitt, C.K. 

Root of Sution— Dutch Rhenish Railway . . x8andz9 Mr. Euschedi, C.£. 

Bridge over the Thames— West London Ex- 
tension Railway so to 34 Mr. William Baker, C.E. 

Armour Plates 25 Mr. James Chalmers, C.E. 

Suspension Bridge, Thames • a6 to 99 Mr. Peter W. Barlow, C.E. 

The Allen Eneino , 30 Mr. G. T. Porter, M.£. 

Suspension Biidge, Avon 3z to 33 Mr. John Hawlc^w, C.£. 

and W. H Barlow, CE. 

Underground Railway 34 to 36 Mr. John Fowler, CE. 

With copious Descriptive Letterpress, Specifications, &c. 



*' Handsomely litfaographod and printed. It will find favour widi many who desire 
to preserve in a permanent form copies of the plans and specifications {Hrepared for the 
gmdance of the contractors for many impcntant engineenng works."— ^ns^Mwr. 

Humberts Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C K , M. P. , F. R. S. , &C. 3/. jj. half morocco. 

List of the PlaUs. 

KAMV AND DBSCRIPTION. PLATBS. NAMK OF BMGINBKX. 

Birkenhead Docks Low Water Basin z to 15 Mr. G. F. Lyster^ CE. 

Charmg Cross Station Roof— C C Railway. z6 to j8 Mr. Hawkshaw, CE. 

IMgswell Viaduct"- Great Northern Railway. 29 Mr. J. CuUtt, CE. 

Robbery Wood Viaduct—Great N. Railway. 30 Mr. J. Cubitt, CE. 

Iron Permanent Way * swa — 

Clydach Viaduct— Merthyr, Tredegar, and 

Aber^venny Railway sz Mr. Gardner, CE. 

Ebbw Viaduct ditto ditto ditto 39 Mr. Gardner, C.E. 

Colleffe Wood Viaduct — Cornwall Railway . . 33 Mr. Brunei. ^ 

Dublm Winter Palace Roof 94 to 36 Messrs. Ordish& Le Feuvz«. 

Bridge over the Thames— L. C & D. Railw. 37 to 39 Mr. J. Cubitt. CE. 

Albert Harbour, Greenock 33 to 36 Messrs. Bell & Miller. 

With copious Descriptive Letterpress, Specifications, &c. 



"A risumi of all the more interesting and important works lately completed in Great 
Britain ; and containing, as it does, carefully executed drawings witn full working 
details, it will be found a valuable accessory to the profession at lazge."— jSme^ mmt. 

" Mr. Humber has done (he profession cood and true service, by the fine oiAectioo 
of examples he has here brought before the profession and the public."— !P;r«rA'^/ 
Mechaniet' youmoL 
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Humberts Modem Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 4a Double Plates, drawn to a lu^ 
scale, and Photo. Portrait of J. R, M'CIean, Eiq., late President 
ot the lostitutioD of Civil Engmeen. 3/. 3J, half morocco. 
Lilt of Plaits and Diagrams, 
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MAIN DRAINAGE, METROPOLIS 

Plate 1. Map ihowing Interception of 
S«Rts.— 1 and 3. Middil Level Se*ei. 
Sews under Regent'i Canal ; and Junc- 
don villi Fleet INtch.— 4, j, and 6. Out- 

S Sewer. Bridge ovo River Lea. 
vatiaa and Detaili. — 7. Ouliidl 
Sem. Btidac over Harsh Luie, North 
Woolwich RulwiT, and Bow and Barking 
Railway Juiietion.-S, 9. and 10. Outfall 
Sewei. Btidre over Bow and Barking 
Railway. ELevauon and Details. 
IT and II. Outfall Sewer. Bridie over 
East London Waterworks' Feeder. E e 
vallon and DetaiLs.— 13 and ^^. Outfall 
Sewer. Reservoir, Plan ind Section — 
15. OuUaU Snvei. Tumblins Bay and 
Outlet.— 16, OutMI Sewer. Penstocki 
South Sroit. 
Platei 17 and iB. Outfkll Sewer. Ber 
Dtond«y Branch.— 19, 30, si, and az 

With copious DesCTiptiTe Letterpress, &c. 

Humberts Modem Engineering. Fourth Series. 
A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, l866. Imp. 4I0, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institotion of Civil Engineers. 3/. 3/, half morocco. 
IasI ej Ikt Plait! and Diagrams. 



10 4 Mr. BaaalgMte, CE. 
10 g Messa. M'CIean ftStitlmao, 
[CC. 
, II Mr, W, Loyd, CE. 
, 13 Mr. H. Cmu, CE. 
D i« Mr. J. Uawltdww, CE. 
, iS Mr. H. Wakefield, CE. 
ig Mr. Sieiseui, CE. 
a, at Mr. W. H. Barlow, CE. 
, 34 Hr. Brunei CE. 
■S Mr. J. Coode. CE. 
s II MaBt«.J. Fowler,CK.,and 
William Wilaon,CE. 
Mr. Hiltoy QE. 



Abbey HOls PumpUi( Staiion, Main Drainage, 
MetroooUl 

Mimjuit Viaduct, Santiago and Valpuaiso 

Adami' tocoiiiotivei Sl hViqi'i CWI'r^w. 

Cannon Street Station Roof . , I 

Road Bridge nver the River Moka 

Ttl«raphic Apparatus for Meiopotamia .... 
Viaduct over the River Wye, Midland Railw. 1 
St. Germans Viaduct, Cornwall RaUwiy .... ij, 

WroDgbt-IronCyGoderfornTiDgBcU ■; 

Mfllwall Docia 16 u 

Mibny*! Patent Eicavalor 35 

MSropoKlan Disttict Railway 33 U 

IVUA Co/kiu Discrifilaie Lrlterpriss 
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Humberts Great Work on Bridge Construction, 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst C. E., and M. Inst. 
M. E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now first appear in this edition), and nimierous 
additions to the Text. . In 2 vols. imp. 4to, 6/. idr. 6^. half-bound 
in morocco. 

*' Mr. Humber's stately volumes lately issued— in which the most important bridges 
erected durine the last five years, under the direction of our most eminent engineers, 
are drawn and specified in great ^(^aSL**— Engineer. 

** A book — and particularly a large and costly treatise like Mr. Humber's-^which 
has reached its third edition may certainly be said to have established its own 
reputation. " — Engineering; 

Strains ^FormulcB & Diagrams for Calculation of, 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulseand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
Humber, Assoc. lust. C. E. , &c. Second Edition. Fcap. 8vo, 
with nearly too Woodcuts and 3 Plates, 71. 6^. cloth. 

'* The arrangement of the matter in this little voliune is as convenient as it well 

could be The system of employing diagrams as a substitute for complex 

computations is one justly coming into great favour, and in that respect Mr. Humber's 
volume is fully up to the ^mie^'~'EngmeertHg. ^ 

"The formulae are neatly expressed, and the diagrams good." — Aikenaum. 

" Mr. Humber has rendered a great service to the architect and engineer by pro- 
ducing a work especially treating on the methods of delineating the strains on iron 
beams, roofs, and bridges by means of diagrams."— ^»//!i^r. 

Barlow on the Strength of Materials. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S. The whole arranged and edited by W. Humber, Assoc. 
Inst. C.E. 8vo, 400 pp., with 19 laige Plates, and numerous 
woodcuts, \%s, doth. 

"The best book on the subject which has vet appeared. .... We know nf 
n3 work that so completely fuHUs its mission.'^i^M^/uA Mechanic. 

" The standard treatise upon this particular subject." — Engituer, 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 

for setting out Curves from 5 to 200 Radius. By Alexander 

Beazeley, M. Inst. C.E. Second Edition. Printed on 48 Cards, 

and sold in a doth box, waistcoat-pocket size, jj. td, 

" Eadi table is printed on a small card, which, being placed on the theodolite, leaves 

the hands free to manipulate the instrument — no small advantage as regards the rapidity 

of work. They are clearly printed, and compactly fitted into a small case for the 

pocket— an ammgement that will recommend them to all practical men.**— ^m/mmt. 
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Tramways and their Working. 

TRAMWAYS: their CONSTRUCTION and WORKING. 
Containing a Comprehensive History of the System ; an exhaus- 
tive Analysis of the Various Modes of Traction, including Horse 
Power, Steam, Heated Water, and Compressed Air ; a Description 
of the varieties of Rolling Stock ; and ample Details of Cost and 
Working Expenses, with Special reference to the Tramways of the 
United Kingdom. By D. Kinnear Clark, M. I. C. E., Author 
of ' Railway Machinery,' &c., in one vol. 8vo, with numerous illus- 
trations and thirteen folding plates, i&r. cloth. 
" All interested in tramways must refer to it, as all railway engineers have turned 
to the author's work ' Railway Machinery,' but the more moderate dimensions of 
'Tramways' will place it withm the means of every individual, instead of limiting 
its purchase to institutions or to those having a large practice." — The Eftrinetr. 
" Mr. Clark's book is indispensable for the ktudents of the subject. " — Tw Builder. 
^ " An exhaustive and practical work on tramways, in which the history of this 
kind of locomotion, and a description and cost of the various modes of laying tram- 
ways, are to be found. . . . The other parts of Mr. Clark's valuable treatise relating 
to cost and expenditure, and traaiw^iy cars, are handled in the sjune thorough 
manner." — Building News. 

Iron and Steel, 

'IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge BuHders ; Mechanical, Mining, 
and Consulting Engineers ; Arclutects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoare, Author of 
•The Slide Rule,' &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of ** Foreign Mea- 
sures compared with the English Foot," and '* fixed Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c.'' 

Oblong, 32mo, leather elastic-band, dr. 

" For comprehensiveness the book has not its equal" — Iron. 

" One of the best of the pocket books, and a usaul companion in other branches of 
work than iron and steel." — English Mechanic. 

" We cordially recommend this book to those engaged in considering the details 
of all kinds of iron and steel works."— JVatw/ Science^ 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION: 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
gooos bought or sold bv weight, from i«. per cwt. to i izr. per 
cwt., and from one farthing per pound to one shilling per pound. 
Each Table extends from one pound to lOO tons ; to which are 
appended Rules on Decimals, Square and Cube Root, Mensuration 
oi Superficies and Solids, &c. ; also Tables of Weights of Materials, 
and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., 9^. 
** a most useful set of tidyles, and will supply a want, for nothing like them before 

existed.** — Building News. 
'* Will save the possessor the trouble of making numerous intricate calculations. 

Although qieciaJly adapted to the iron and metal .trades, the tables contained in this 

handy little companion will be found useful in every other business in ^ich mer* 

chandise is bought and sold by weight."— 'i?aA/^«a;' News, 
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Pioneer Engineering. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected wilh the Settlement of Waste Lands in New 
Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 
**The Art of Building," &c. With numerous Plates and Wood 
Engravings. Crown 8vo, lOf. dd. cloth. 

"A most useful handbook to engineering pioneers. "-^/nw. 

" The author's experience has been turned to good account, and the book is likely 
to be of considerable service to pioneer vcifs>x^^x&,**— Building News. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, doth boards, 51. 

" Carefully written, it has the merit of brevity and conciseness, as to less important 
points, while all material matters are very fully and thoroughly entered into." — 
Standard. 

Sanitary Work, 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. A useful book for Members of Local Boards and Rural 
Sanitary Authorities, Health Officers, Engineers, Surveyors, 
Builders, and Contractors. By Charles Slagg, Assoc. Inst. C.E. 
Crown 8vo, 3^. cloth. 

''This is a very useful book, and may be safely recommended The author, 

Mr. Charles Slagg, has had practical experience in the works of which he treats. 
There is a great deal of work required to be done in the smaller towns and villages, 
and this little volume will help those who are willing to So it." — Builder. 

Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. By T. M. 
GooDEVE, M.A., Barrister*at-Law, Author of **The Principles 
of Mechanics," "The Elements of Mechanism," &c. Second 
Edition. With numerous Illustrations. Crown 8vo, 6j. cloth. 

[Just published. 

"Professor Goodeve has given us a treatise on the steam engine, which will bear 
comparison with anything written by Huxley or Maxwell, and we can award it no 
higher praise." — Eng^ineer. 

" Mr. Goodeve's text-book is a work of which every young engineer should pos- 
sess )i\xasiiM."-^MiHing Jcumal. 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Shsilbs, 

M. Inst. C.E. Second Edition, with 5 plates. Royal 8vo, 5/. cloth. 

"The student cannot find a better little book on this subject than that vrritten by 
"Tr. Shitxl^"-^! he Engineer. 
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Locomotives. 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With large additions treat- 
ing of the Modern Locomotive, by D. Kinnear Clark, C.E., 
M.I.C.E. Author of ** Railway Machinery," "A Manual of 
Rules, Tables, and Data," ** Tramways, their Construction and 
Work," &c., &c. With numerous Illustrations. i2mo. 3^. (id. 
cloth boards. \jfust published. 

Fuels. 

FUEL, its Combustion and Economy ; consisting of Abridgments 
of " Treatise on the Combustion of Coal and the Prevention of 
Smoke." By C. W. Williams, A.I.C.E., and "The Economy 
of Fuel," by T. Symes Prideaux. With extensive additions on 
Recent Practice in the Combustion and. Economy of Fuel — Coal, 
Coke, Wood, Peat, Petroleum, &c. ; by D. Kinnear Clark,. 
C.E., M.I.C.E. With numerous Illustrations. i2mo. 5^*. cloth, 
boards. \Ju5t published. 

Steam. 

STEAM AND THE STEAM ENGINE, SUtionary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell's Treatise on Steam. By D. Kinnear Clark, 
C.E., M.I.C.E., Author of "Railway locomotives,*' &c. With 
Illustrations. i2mo, 4J-. cloth. 

" Every essential part of the subject is txeated of competently, and in a popula> 
style,"— Iron. 

Roads and Streets. 

THE CONSTRUCTION OF ROADS AND STREETS. la 
Two Parts. I. The Art of Constructing Common Roads. By 
Henry Law, C.E. Revised and Condensed by D. Kinnear 
Clark, C. E. —II. Recent Practice in the Construction of Roads 
and Streets : including Pavements of Stone, Wood, and Asphalte. 
By D. Kinnear Clark, C.E., M.I.C.E. With numerous- 
Illustrations. i2mo, 5^. cloth. 

" A book which every borough surveyor and engineer must possess, and which will 
be of considerable service to architects, builders, and property owners generally." — 
Building News. 

" The volume is suggestive, and will be an acquisition not only to engineers but to> 
the greater number of people in this country on whom devolves the administration of 
roads as a part of the system of local government." — The Architect. 

*^ To highway and town surveyors this book will have the utmost value, and as con- 
taining the largest amount of information in the shortest space and^at the lowest price,, 
we may predict for it a wide circulation." — youmalifGas Lighting, 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition. 12mo, 6s. doth. [Just published. 

'* The best work on boilers which has come under our not\cc.**^EngineeriMg, 
** The best treatise that has ever been published on steam hoUcrs.'*— Engineer. 
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Practical Tunnelling, 



PRACTICAL TUNNELLING: Explaining in detail the Setting 
out of the Works,, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels wiui the amount 
of labour required for, and the Cost of, the various portions of the 
work. By Frederick Walter Simms, M. Inst. C.E., author 
of ** A Treatise on Levelling.*' Third Edition, Revised and Ex- 
tended, with additional chapters illustrating the Recent Practice of 
Tunnelling as exemplified by the St. Gothard, Mont Cenis, and 
other modem works, by D. Kinnear Clark, M. Inst. C.E. 
Imp. 8vo, with 21 Folding Plates and numerous Wood En- 
gravings, 30J. cloth. 

^' It is the only practical treatise on the great art of tunnelling. Mr. Clark's work 
brings the exigencies of tunnel enterprise up to our own time. The great length of 
modern tunnels has led to a new difficulty in the art, which the last generation was 
iznerant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find 
this branch of the subject has been fully considered. Mr. Claik's additional chapters 
on the Mont Cenis and St. Gothard Tunnels contain minute and valuable experiences 
and data relating to the method of excavation by compressed air, the heading 
operations, rock-boring machinery, process of enlargement, ventilation in course of 
construction by compressed air, labour and cost, %lq,.— Building News. 

" The estimation m which Mr. Simms' book on tunnelling has been held for over 
thirty^ years cannot be more truly expressed than in the words of the late Professor 
Rankine ! — ' The best source of information on the subject of ttmnels is Mr. F. W. 
Simms' work on "Practical Tunnelling." ' — The Architect. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
8f. 6d, doth. %• Trautwine on Curves, separate, 5J. 

" One of the most important^ text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
that would be satisfactorily answered by consulting the y<Jume.''— AfMm/- ymtryuU. 

** The text-bopk on levelling in most of our engineering schools and colleges. "— 
Engineer, 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenherg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst C.E., &c., &c. With 28 fine Plates, 
8vo, i6x. 6^. doth. 

" a work like this, which goes thoroughly into the examinatioii of the high-pressure 
engine, the boiler, and its appendages, &c., is exceedingly useful, and deserves a place 
in eveiy scientific library. '*-->S'//aifr Shi^ng Chronicle. 
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JLocomotive-Engine Driving, 

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines. By Michael 
Reynolds, Inspector, Locomotive and Carriage Department, 
London, Brighton, and South Coast Railway. Third Edition, 
greatly enlarged. Comprising, besides other additional matter, 
A KEY TO THE LOCOMOTIVE ENGINE. With lUustra- 
tions and Portrait of Author. Crown 8vo, \s, 6J. cloth. 

** Mr. Reynolds deserves the title of the engine driver's friend." — Railway News. 

** Mr. Reynolds has supplied a want, and mls supplied it well. We can confidently 
recommend the book not only to the practical driver, but to every one who takes an 
interest in the performance of locomotive engines." — TAe Engitieer. 

" The work is as novel as it is useful, and if drivers and fi-emen will but take as 
much pains in reading it as the author has in writing it, there can be no question as 
to the benefit they will derive." — English Mechanic. 

"Mr. Reynolds has opened a new chapter in the literature of the day. This 
admirable practical treatise, of the practical utility of which we have to speak in 
terms of warm commendation." — Athenaum. 

Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA 
for finding the Discharge of Water from Orifices, Notches, Weiis, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information onRain-&ll, Catchment-Basins, Drainage, Sewerage, 
Water Supply for Towns and Mill Power, By John Neville, 
Civil Engineer, M.R.LA. Third Edition, carefully revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, i4J.cloth. 

" Undoubtedly an exceedingly useful and elaborate compilation.** — Iron, 
" Alike valuable to students and engineers in practice." — Mining journal. 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By Thomas Tredgold, M.I.C.E., 
Author of *• Elementary Principles of Carpentry." Fiflh Edition, 
Edited by E. Hodgkinson, F.R.S. ; to which are added EX- 
PERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON. By the Editor. 
With 9 Engravings and numerous Woodcuts. 8vo, izr. doth. 

\* HoDGKiNSON on Cast Iron, separately. Price dr. cloth. 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By William Lintern, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c., l2mo,4J. cloth. 

" Contains much valuable information given in a small compass, and which, as far 
as we have tested it, is thoroughly trustworthy." — Iron and Coal Trades Review, 

*^* The above, bound with Thoman's Tables. (See page 21). 
Price 7j. 6d, cloth. 
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Slate and Slate Qtcarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. Da vies, F.G.S., 
Mining Engineer, &c. With numerous Ulustrations and Folding 
Plates. Crown 8vo, ds. cloth. 

"A useful and practical hand-book on an important industry." — EngineeriMg, 
" There is no other book which contains so much information concerning the pro- 
cednre observed in taking quarries, the processes employed in working them, and 
such full statistics of the present and past position of the great slate trade of 
Wales."— r>i* Architect. 

Earthwork. 

EARTHWORK TABLES, sho^^ing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet By Joseph Broadbent, C. E., and Francis 
Campin, C.E. Cr. 8vo, oblong, $s. cloth. 

"The way in which accuracy is attained, by a simple division of each cross 
section into three elements, two of which are constant and one variable, is in- 
genious." — A tfufugum, 

" Cannot fail to come into general use." — Mining youmal. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
and Use of Surveymg Instruments. By W. Davis Haskoll, C. E. 
8vo, I2J. dd, cloth, with 14 folding Plates, and numerous Woodcuts. 

*' A most useful and well arranged book for the aid of a student"— ^»tZa&r. 
" Of the utmost practical utility, and may be safely recommended to all students 
who aspire to become clean and expert siurveyors." — Mining Journal, 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Warington W. Smyth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Cro^oi and of the Duchy of Cornwall. New 
edition, revised and corrected. i2mo, with numerous Illustra- 
tions, 4^. cloth boards. 

" Every portion of the volume appears to have been prepared with much care, and 
as an outlme is given of every known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubUess interest a very 
large number of readers." — Mining Journal. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E., late In- 
spector-General of Fortifications, &c. Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal 8vo, I dr. cloth. * 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fiie-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildings, and the Preservation of 
Life from Fire; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By Charles F. T. Young, C.E. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, i/. 4J. doth. 

" We can most heartily commend iSaA\ioc^**'---Engine«ring, 

** We strongly recommend the book to the notice of all who are in any way in- 
terested in fires, fire'engines, or fiire-brip;ades." — Mgchanici Magazme, 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo, y. With an Atlas of Plates, containing 235 Illustrations. 
4to, 6j. Together, 9^. cloth boards. 
" Students in the Science of Mining, and Overmen, Captains, Managers, and 
Viewers may gain practical knowledge and useful hints by the study of Mr. 
Morgans' Manual." — CollUry Guardian. 

" A very valuable work, which will tend materially to improve our mining litera- 
ture.**— ^»m>i^ Journal, 

Common Sense for Gas-Users. 

COMMON SENSE FOR GAS-USERS : a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects, 
Engineers, &a, &c. By Robert Wilson, C.E., Author of **A 
Treatise on Steam Boilers. " Second Edition. Crown 8vo, sewed, 
with Folding Plates and Wood Engravuigs, 2j. 6^. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Lerelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding Plates. Demy 8vo, 2 
vols, in one, cloth boards, i/. 5^. (published at 2/. 4^.) 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Hughes, 
F.G.S., Civil Engineer. New and enlarged edition, i2mo, with 
numerous Illustrations, 4;. 6^. cloth boards. 
*' One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated." — Bradford Observer. 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessionsd Steam Users. By an Engineer. Fourth Edition. i2mo. 
Sewed, 6</. 
" If steam-users would but learn this litde book by heart, and then hand * 

their stokers to do the same, and see that the latter do it, boiler explosions w 

become sensations by their njcxty,**'— English Mechanic, 
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Field-Book for Engineers, 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C. E. 
Third Edition, enlarged, consisting of a Series of Tables, with 
Rules, Explanations of Systems, and Use of Theodolite for Traverse 
Surveying and Plotting the Work with minute accuracy by means 
of Straight Edge and Set Square only; Levelling with the Theodo- 
lite, Casting out and Reducing Levels to Datum, and Plotting Sec- 
tions in the ordinary manner; Setting out Curves with the Theodo- 
lite by Tangential Angles and Multiples with Right and Left-hand 
Readings of the Instrument ; Setting out Curves without Theodolite 
on the System of Tangential Angles by Sets of Tangents and Off- 
sets ; and Earthwork Tables to &) feet deep, calculated for every 6 
inches in depth. With numerous wood-cuts, i2mo, ixs, cloth. 

" The book is very handy, and the author might have added that the separate tables 

of sines and tangents to eveiy minute will make it useful for many other purposes, the 

genuine traverse tables existmg ail the same." — Atktnteum, 

'* A very useful work for the practical engineer and surveyor."— ^at/wrty Nitws.^ 
** The work forms a handsome pocket volume, and cannot fail, from its portability 

and utility, to be extensively patronised by the engineering profession.— ^xn»r^ 

youma/. 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2j. (id, cloth. 

*' As a really habdy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measiuxment and calculation of earth- 
work will mid a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices. "^i4r/waff. 

Bridge Construction in Masonry y Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setthig out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, 2/. lis. 6d, half- 
morocco. 

" One of the very few works extant descendtne to the level of ordinary routine, and 

of 3ie '" 

ll's cxp . , . . 
The tables of estimates appended to this edition will considerably enhance 



creating on tne common every-oay practice ot tne rauiway engineer. ... a. work or 
the present nature by a man of Mr. Haskoll's experience, mu^t prove invaluable to 
hundreds. The tables of estimates appended to this edition will considerably enhance 
its vaiue.'*~''En£if leering. 

Pocket-Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
taining useful Rules and Formulae in a compact form. By Frank 
Proctor, A. I.N. A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, 4r. 

"We recommend it to our readers as going far to supply a long-felt want."— 
Naval Science. 
** A most useful companion to all marine engmecn.*'~'U'Hiicd Service Gazette. 
"Scarcely anything required by a naval engineer appears to have been for- 
ottcH."— /ran. 
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Drawing for Engineers^ &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By JOHN Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensington. Third Edition, carefully revised. With upwards 

of 300 Plates and Diagrams. i2mo, clotli, strongly boimd, 4^. 

** Even accomplished draughtsmen will find in it much that will be of use to their. 
A copy of it should be kept for reference in every drawing office." — Engineering. 
" Indispensable for teachers of engineering ^vvnaxg** "^Mechanics' Magazine. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, %s, cloth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, \zs, cloth. 

'* The standard text book for all engineers regarding skew arches is Mr. Buck's 
treatise and it would be impossible to consult a better." — Engineer. 

Granthanis Iron Ship-Building. 

ON IRON SHIP-BUILDING 5 with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged. 
By John Grantham, M. Inst. C.E., &c. 2/. zs. complete. 

" A vay elaborate work. . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it as one of practical utility to all interested in shipbuildmg."— ylrm>' 
and Navv Gazette. 

** Mr. Grantham's work is of great interest. • . . It is also valuable as a record 
of the progress of iron shipbuilding. ... It will, we are confident, command an 
iextensive circulation among shipbuilders in eeneral. ... "Ry^ order of the Board 
of Admiralty, the work will form the text-book on which the examination in iron ship- 
building of^ candidates for promotion in the dockyards will be mainly based."— 
Engineering. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 

BUILDING, ENGINEERING, MINING, METALLURGY, 

ARCHEOLOGY, the FINE ARTS, &c. By John Weale. 

Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 

Keeper of Mining Records, Editor of " Ure's Dictionary of Arts," 

&C. i2mo, cloth boards, 6s. 

" The best small technological dictionary' in the language." — Architect 
*' The absolute accuracy of a work of this character can only be judged of after 
extensive consultation, and from our examination it appears very correct and very 
cotnpXet^**'— Mining yournal. 

"lliere is no need now to speak of the excellence of this work ; it received the ap- 
proval of the community long ago. Edited now by Mr. Robert Hunt, and published 
in a cheap, handy form, it wul m of the utmost service as a book of reference sc? 
to be exceeded in \z\\m.** —Scotsman, 
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ARCHITECTURE, &C. 

, 

Constrticiion. 

THE SCIENCE of BUILDING : An Elementair Treatise ob 

the Principles of Construction. By E. Wyndham Tarn, M.A., 

Architect. With 47 Wood Engravings. Demy Svo. &r. 6d. dotli. 

" A vary valuable book, which we stronely recommend to all students." — BvUtUr, 

**• No architectural student should be wimout this hand-book."'-^ rrAi!^!^. 

Beatofis Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters* 
and Joiners' work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of "Quantities and 
Measurements." Second Edition. Carefully revised. 33 Wood- 
cuts. Leather. Waistcoat-podket size. u. 6^. 

Beaton* s Builder^ and Surveyors' Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: contaimng a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Bmlding Trades, && By A. C. Beaton. Second Edit. 
With 19 Woodcuts. Leather. Waistcoat-pocket size. \s, 6^. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of •* The Spiresand Towers of the Mediaeval Churches of Eng- 
land," &c. 31 Plates, 4to, half morocco, gilt edges, l/. u. 
*«* Also an Enlarged edition of the above. 61 Plates, with Detailed 

Specifications, Estimates, &c. 2/. 2s, half morocco. 
" The whole of the designs bear evidence of their beins the work of an artistic 
ardiitect, and they will prove very valuable and suggestive.^— ^«<i^M;,f News, 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual oC With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of ** Building Construction," &c 
Second Edition, carefully revised. i2mo, 6s. cloth boards. 
'* Contains a mass of information of use to the amateur and of value to the practical 
rxaxL^—Eng^lisk Mechanic, 

Wilson's Boiler and Factory Chimneys. 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors. By Robert 
Wilson, C.E., Author of " Treatise on Steam Boilers," &c., &c 
Crown 8vo, 3f. 6d, cloth. 
"A most valuable book of its kind, full of useful information, definite in statement 
and thoroughly practical in treatment" — The Lccal Government Chronicle, jft.vi. 
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A Book on Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL. 
By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.AS., 
Author of ''Clocks and Watches and Bells," && Crown Svo, 

with Illustrations, 7^. 6d, cloth. 

*' A book which is always amusing and nearly always instructiire. Sir £. Beckett 
vill be read for the raciness of his style. We are able very cordially to recommend 
all persons to read it for themselves. The style throughout is in the highest degree 
oondensed and epigrammatic." ^'TVmM. 

^* We commemi the book to the thoughtful coosideration of aU who are interested 
in the building zit.*'—Buiider, 

Architecture, Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modem. 
Consisting of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Eakl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbett. 
In one volume, half-bound (pp. 1,100), copiously illustrated^ I2x. 
%* Sold separately, in two vols., as foll(nvs — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price dr. half -bound. 

N.B.— 7%Af is the only edition of VITRUVIUS procurable at a 
moderate price. 

MODERN ARCHITECTURE. Containing the Orders, by Leeds ; 
The Styles, by Bury; and Design, by Garbett dr. half-bound. 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
wick, Architect, Author of " The Palace of Architecture," &c., &c 
New Edition, revised and enlarged. By G. Huskisson Guil- 
LAUME, Architect. Numerous illustrations. i2mo, cloth boards, 4;. 
"Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Architect. 

** Contains a large amount of information, which young architects will do well to 
acquire, if they wish to succeed in the everyday work of thair profession."— ^^//M 
Mechanic. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a ** Rudimentary Treatise on Per- 
spective for Beginners," With 14 Plates, 4to, 7r. d^. boards. 

Builders and Contractors Price Book. 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1879, containing the latest prices of all kinds 
of Builders' Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
Francis T. W. Miller, Architect and Surveyor. Fcap. 8vo, 
strongly half-bound, 4^. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or. Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
lUustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c., && By Professor 
Thomas L. Donaldson, M.LB.A. With A Review of the 
Law op Contracts. By W. Cunningham Glen, of the 
Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. 2^. 

*' la these two volumes of x,zoo pa^es (together), fort^-four specifications of executed 
works are given, including die speciroations for pauts of the new Houses of Parliament, 
by Sir Charles Barry, and tor the new Royal Exchange, by Mr. Tite, M.P. 
Donaldson's Handbook of Specifications must be bought by aiU arcnitects.'*—^»f iUlrr. 

Taylor and Cresys Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S.A., and Edwakd Cresy, Esq. 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detaiL Large folio, with 130 Plates, 
half-bound, 3/. 3^. 
*,* Originally published in two volumes, folio, at 18/. i&f. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect With numerous Illustrations. 

Demy Svo, 15^. doth. (Published at l/. I0;f.) 

%* A volume of specifications of a practical character being greatly required, and the 

(dd standard work of Alfred Bartholomew bemg out of print, the author, on the basis 

of that wotIc, has produced the above. He ha^ also inserted specifications of worics 

that have been erected in lus own practice. 

The House-Owner^ s EstimcUor. 

THE HOUSE-OWNER'S ESTIMATOR ; or. What will it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
corrected to pjresent time. Crown Svo, doth, 3J. (mL 
In two years it will repay its cost a hundred times over." — Field.^ 
" A very nandy book for those who want to know what a house will cost to build, 
alter, or repair." — English Mechanic, 

Useful Text- Book for Architects. 

THE ARCHITECTS GUIDE : Being a Text-book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, 
Clerks of Works, &c., &c. By Frederick Rogers, Architect, 
Author of "Specifications for Practical Architecture," &c With 
numerous Illustrations. Crown Svo, dr. cloth. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 17 

CARPENTRY, TIMBER, MECHANICS. 

1 

TredgolcPs Carpentry ^ new and cheaper Edition, 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materius, &c. By Thomas Tredoold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (i I of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. lu 
I vol., 4to, published at 2/. 2j., reduced to i/. 5^. cloth. 

" Ought to be in every architect*! and every builder's library, and thoie who 
do not already possess it ought to avail themselves of the new issue. — Builder. 

"A work whose monumental exceUenoe must commend it wherever skilful car- 
l>entry is concerned. The Author's principles are rather confirmed than impaired by 
lime. The additional plates are of great intrinsic value."— ,^M«&fiiN^ Newt, 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, wiui comparative Values and Tabular Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, &c, &c. ; 
together with Copious Information for the Retailer and Builder. 
Second Edition. Carefully revised and corrected. i2mo, ji. 6d, 
doth. 

*' Everything it pretends to be : built up gradually, it leads one from a forest to a 
treenail, and throws in, as a makeweight, a nost of material concerning bricks, columns, 
cisterns, &c — all that the class to whom it appeals requires."— ^a^ZwA Mechanic. 

"The only difficulty we have is as to iHiat is not in its pa^cs* What we have tested 
of the oonteDtSjtaken at random, is iayuviAycornct,**'--/u$tsirmiedBmUer** yeurmii. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 

Feet in Boxes or Packing-Cases, firom six inches square and 

upwards. Compiled by William Richardson, Accountant. 

Second Edition. Oblong 4to, 3J. 6^. cloth. 

" Will save much labour and calculation to packing<ase makers and those who use 
p:u:kin£-cases."— (rrwcrr. " Invaluable labour-saving Xa^tAe^**— Ironmonger, 

NicholsofCs Carpenter* s Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late P£TER Nicholson's standi^ work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules ^^ 
Drawing, by George Pyne. With 74 Plates, 4to» i/. is. dc 
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• Dowsing^ s Timber Merchants Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION ; containing Nev and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of S<^uare Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of D^ils and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant Third Edition, Revised and Corrected. Crown 
8vo, 3J. doth. 
"Everything is as concise and clear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it" — Hull Advertiser, 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wocd whatsoever. By William 
Richardson, Timber Broker. Crown 8vo, 6^. doth. 

Hortofis Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in newing the trees, 
&c. ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. By Richard Horton. 
Third edition, with considerable and valuable additions, i2mo, 
strongly bound in leather, 5^. 
"Not only are the best methods of measurement shown, and in some instances 
illustrated by means of woodcuts, but the erroneous systems puraied by dishonest 
dealers are fully exposed The work must be considered to be a valuable addi- 
tion to every gardener's library. — Garden. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 mches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By JAMES HAW- 
KINGS. Fcp. %s, 6d, cloth. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, being a Quide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Marks of Wood, Essay on the Strength of Timber, 
Remarks on the Growth of Timber, &c By W. Richardson. 
^cap. 8vo, 3J. dd, cloth. 
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The Mechanics Worf^hop Companion. 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT. By William Templeton. Twelfth 
Edition, with Mechanical Tables for Operative Smiths, Millwrights, 
Engineers, &c. ; and an Extensive Table of Powers and Roots, 
&c., &C. II Plates. i2mo, 5^. bound.. 

" As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Tbmplbton'sCompaniom stands unrivalled. " — Mechanic^ Magazine, 

" Admirably adapted to the wants of a very lari^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this little work." — Butiding Ntws. 

Engineer's Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINISTS 
PRACTICAL ASSISTANT ; comprising a Collection of UsefUl 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by William Templeton. 6th Edition. i8mo, 2j. (id. 
doth. 

" So mudi varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers." — Mechanics* Magazine. 

** A more suitable present to an apprentice to any of the mechanical trades could not 
possibly be made."— i9fl«/t/cni^ lifnvs. 

Designings Measuring ^ and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURING and VALUING ARTIFICERS' WORKS; containmg 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lor. 6</. cloth. 

" We have failed to discover anything connected with the buildinz trade, firom ex- 
cavating foundations to bell-hanging, that is not fully treated upon.|^— 7>i^^r/»0«. 

** Altogether the book is one whidi well fulfils the promise of its title-pa^^e, and we 
can thoroughly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students."— J?^x»/^rf>^. 

Plumbing. 

PLUMBING ; a text-book to the practice of the art or craft of the 
plumber. With supplementary chapters upon house-drainage, em- 
bodying the latest improvements. By William Paton Buchan, 
Sanitary Engineer. i2mo, with about 300 illustrations. 3^. td, 
cloth. 
" There is no other manual in existence of the plumber's art ; and the volume will 
be welcomed as the work of a practical master of his trade." — Public Health. 

'* The chapters on kouse-dramage may be usefully consulted, not only by plumbers, 
but also bv engineers and all engaged or interested in house-building. — Iron. 

** A book containing a large amount of practical information, put together in a v* 
intelligent manner, by one who is well qualified tot the tajik.**— -City Press. 
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MATHEMATICS, &c. 

> 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part IL Mixed Mathematics — comprising Mechanics in general. 
Statics, D3niamics, Hydrostatics, Hydrodynamics, Pneumatic?, 
Mechanical Agents, Strength of Matenals. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL. D. , F.R. A. S. Enlarged by Henry Law, C. E. 4th Edition, 
carefullv revised and corrected bv J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College ; Author of " A Course of 
Mathematics,** &c. With 13 Plates. Medium 8vo, i/. \s* doth. 

" The engineer or architect will here find ready to his hand^jrules for solving neariy 
every^ mathematical difficulty that may arise in his practice. The rules are in all cases 
explained by means of examples, in which every step of the process is clearly worked 
OMl.''— Builder. 

"One of the most serviceable bodes to the practical mechanics of die country. 

In the edition just brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 
paragraphs here and there, and corrected the numerous typographical errors whidi 
nave escaped the eyes of the former Editor. The book is now as complete as it is 
jpossible to make it. It is an instructive book for the student, and^ a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon them." — Building News. 

" As a standard work on mathematics it has not been excelled." — ArHaan. 

The Metric System. 

A SERIES OF METRIC TABLES, b which the British 
Standard Measures and Weights are compared with those of the 
Metric S}rstem at present in use on the Continent By C. H. 
DowLiNG, C. E. Second Edition, revised and enlarged. 8vo, 
lor. 6^. strongly bound. 

" Mr. Dowling's Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the other." — Athenaufn, 

"Their accuracy has been certified by Prof. Airy, Astronomer- RoyaL"—i5iffZ/<fr. 

" Reselution 8.— That advantage will be derived from the recent publication of 
Metric Tables, by C H. Dowling, CJEJ*^Report 0/ Section F, Brit. Assoc., BatA, 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, esdiibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, at 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Con-binatioas, 
consisting of a single addition (mostly to be performed at sight), 
will affoid an a^^regate of 10,266,000 Answers ; the whole being 
calculated and designed to ensure Correctness and promote 
Despatch. By Henrv Harben, Accountant, Sheffield, Author 
of ''The Discount Guide." An entirely New Edition, carefully 
revised. Royal 8vo, strongly half-bound, 3Qr. 
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Comprehensive Discount Guide. 

THE DISCOUNT GUIDE : comprising several Series of Tables 
for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact profit arising from any mode 
of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a 
Price, so as to produce, by one operation, a sum that will realise 
any required pront after allowing one or more Discounts : to which 
are added Tables of Profit or Advance from 'i J to 90 per cent.. 
Tables of Discount from i J .to 98I per cent., and Tables of Commis- 
sion, &c., from \ to 10 per cent. By Henry Harben, Accountant, 
Author of ** The Weight Calculator." New Edition, carefully Re- 
vised and Corrected. Demy 8vo. (544 pp.), half-bound, ;^ i 5^. 

InwoocTs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c, and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart's Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect. The 20th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difiicult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F&DOR Thoman^ of the Society 
Credit Mobilier of Paris. I2mo, &r. doth. 

** Those interested in the purchase and sale of estates, and in the adjustment of 
compensation cases, as weU as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service." — Engituering. 

** ' Inwood's Tables' still nuiintain a most enviable reputation. The ne«r issue has been 
enriched by large additional contributions by M. F^dor Thoman, whose carefully 
arranged Tables cannot fail to be of the utmost utility."— />f/»t«^ journal. 

Geometry for the Architect^ Engineer^ &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 

Mechanic ; giving Rules for the Delineation and Application of 

various Geometrical Lines, Figures and Curves. By E. W. Tarn, 

M.A., Architect, Author of ** The Science of Building," &c 

With 164 Illustrations. Demy 8vo. I2x. td, cloth. 

" No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagrams have been so satu- 
factory. "—Scotsntan. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FftDOR Thoman, of the Soci^t^ Cr^it Mobilier, 
Paris. 3rd Edition, carefully revised and corrected. t2mo,4T. 6^. cl. 
A very powerful work, and the Author has a very remarkable command of b' 

"We recommend it to the notice of actuaries and actountants."— il^AMMvamr. 
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SCIENCE AND ART. 



Dentistry. 

MECHANICAL DENTISTRY. A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formulae, Tables, and Receipts for Gold 
l^late. Clasps, Solders, etc, etc By Charles Honter. With 
numerous Wood Engravings. Crown 8vo, *js. 6d. Cloth. 

" The work is very practical'' — Monthly Review of Dental Surf^ety. 

" An authoritative treatise. .... Many useful and practical hmts are scattered 
throughout the work, while its value as a text book is enhanced by numerous illus- 
trations. We can strongly reconunend Mr. Hunter's treatise to all students pre- 
paring for the profession of dentistry, as well as to every mrrhanical dentist.*' — 
Dublin youmal ^Medical Science, 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B.A. Crown 8vo, 3^. (id. cloth. 

"A thoroughly scientific treatise in poi>ular language. It is evident that the 
author has mastered his subject in its scientific aspects." — Morning Advertiser, 

" We would pauticularly recommend teachers of the art to place it in every pu|Ml's 
hands, and we feel s\u-e its perusal will be attended with advantage." — Brewer, 

The Military Sciences. 

AIDE-M£M0IRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Ro^ Engineers. Second Edition, most carefully^ revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, 4/. lOr. 
" A compendious encyclopaedia of nulitary knowledge.**— £i£«3««fS'A Review^ 
*' The most comprehensive work of reference to the military and colbitexal sciences. " 
^^Vobmteer Service Gazette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, doth, with separate Atlas of 12 Plates, \2s. complete. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES : their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers, &c By J. 
W. Slater, Post 8vo, is. 6d, cloth. 

"A complete encyclopaedia of the materia tinctoria. The Information is full 
and precise, and Uie methods of determining the value of cuticles liable to 80|diistica- 
tion, are pnctical as well as valuable."— CAmwat/ and Druggist, 

Storms. 

STORMS : their Nature, Classification, and Laws, with the 
Means of Predicting them by their Em1;>odiments, the Clouds. 
By William Blasius. With Coloured Plates and numerous 
Wood Engravings. Crown 8vo, los, 6d. cloth boards. 
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Light'Hcmses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; bemg a Report 'of 
a Tour of Inspection made in 1873. ^Y Major George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 21J. clotfa. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanian, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magno-Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemist^ at St George's Hospital. Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, l/. 4r. doth. 
" The commendations already bestowed in the pages of the Lancet on the fonner 
editions of this work are more than ever merited by the ]>resent. The accounts siyen 
of electricity and galvanism are not only complete m a scientific sense, but, whi^ is a 
rarer thing, are popular and interesting."— .^mv/. 

Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, care- 
fully Revised. With an Introduction and Additional Chapters 
by W. H. Preece, Vice-President of the Society of Telegraph 
Engineers, &c. Illustrated with 470 Illustrations. Crown 8vo, 
lis. 6d, cloth. [yust Published, 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM ! being a concise exposition 
of the general principles of Magnetical Science, and the purposes 
to whidi it has been appUed. By Sir W. Snow Harris, F.R.S, 
New and enlarged Edition, with considerable additions by Dr. 
Noad, Ph.D. With i6t; Woodcuts. i2mo, cloth, 41. 

"As concise and lucid an exposition of the phenomena of magnetism as we believe 
it is possible to write." — English Mechanic. 

"The best possible manual on die subject of magnetism." — Mechanics* Magazine. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
"Treatise on Chemical Analysis." New Edition. Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, r2j. dd. cloth. 
"We recommend this book to the careful perusal of every one ; it may be truly 

affirmed to be of universal interest, and we strongly recommend it to our readers as a 

guide, alike indispensable to the housewife as to tJie pharmaceutical practitioner. "— 

Medical Times. 
"Essential to the analysts appointed under the new Act. The most recent results 

are given, and the work is well edited and carefully written." — Nature. 

Molhisca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S.,F.G.S. With numer 
ous Plates and 300 Woodcuts. 3rd Edition. Cr; 8vo, 7J. dd. dot! 
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Gold and Gold-Working. 

THE PRACTICAL GOLD- WORKER; or. The Goldsmith's 
and Jeweller*s Instructor. The Art of Alloying, Melting, Re- 
ducing, Colouring, Collecting and Refining. The processes of 
Manipulation, Recovery of Waste, Chemical and Physical Pro- 
perties of Gold, with a new System of Mixing its Alloys ; Solders* 
Enamels, and other useful Rules and Recipes, &c. By George 
E. Gee. Crown 8vo, *j5. 6J. doth. 

"A good, sound, technical educator, and will be generally accepted as an 
authority. It gives full particulars for mixing alloys and enamels, is essentially a book 
fpr the workshop, and exactly fulfils the purpose intended." — Harological youmal. 

"The best work yet pnnted on its subject for a reasonable price. We have no 
doubt that it will speedfly become a standard book which few will care to be with> 
o^JiX..'*'^JeweUer oftd Metalworker, 

Silver and Silver Working. 

THE SILVERSMITH'S HANDBOOK, conUining full In- 
structions for the Alloying and Working of Silver, including the 
different modes of refining and melting the metal, its solders, the 
preparation of imitation alloys, methods of manipulation, preven- 
tion of waste, instructions for improving and finishing the surface 
of the work, together with other useful information and memoranda. 
By George E. Gee, Jeweller, &c. Crown 8vo, with numerous 
illustrations, 71. td, cloth. 

" This work is destined to take up as good a position in technical literature as the 
Practical Goldwcrker^ a book which has passed through the ordeal of oitical ex- 
amination and business tests with great success."— 7««v//fr and Metahtf^ker, 

Clocks, Watches, and Bells. 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir Edmund Beckett, Bart, (late £. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of " Astronomy with- 
out Mathematics," &c. Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp cloth (No. 67, 
Weale's Series), 4r. td, ; cloth boards, 5/. 6^. 

'* As a popular and practical treatise it is unapproached." — English MecJumic. 

"The best work on the subject probably extant. The treatise on bells is im- 
doubtedly the best in the language. To call it a rudimentary treatise is a misnomer, 
at least as respects clocks and bdls. It is the most important work of its land in 
English. "—ifM^VwmV^. 

'^The only modem treatise on clock-making." — Horological y<mmal, 

** This admirable treatise on clocks, by the most able authority on such a subject, 
is completely perfect of its )dad,*''~StaHdard. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies; 2. The Theory of the Geolcjpsts and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. ftfirades in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
J. K. Young. Fcap. 8vo, 5/. cloth. 

* * Distinguished by the true spirit of scientific inquiry, by great knowledge, by keea 
ffical abiuty, and by a style peculiarly clear, easy, and enexgetic**— iVowt yw j/^ri ws r/. 
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DR. LARDNER'S POPULAR WORKS. 
Dr. Lardners Museum of Science and Art, 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DIONYSIUS Lardner,D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in University Coll^:e, London. With up- 
wards of 1200 Engravings on Wood. In 6 Double Volumes. 
Price £1 is, J in a new and elegant cloth binding, or handsomely 
bound in half morocco, 31^. 6d. 

**The 'Museum of Science and Art* is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society.*' — Sir David 
Brtvnter in tki North British Review, 

'* Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
pecqple of so many ages and classes as a valuable present."— ^jramx/i^r. 

** Separate books formed from the above, suitable for Workmen's 

Libraries, Science dosses, &»c, 

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire. 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c. 233 Illustrations, cloth gilt, 51. 

THE MICROSCOPE. Containmg Ooiical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, 2s. 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc 201 Illustrations, cloth gilt, 2s. 6d. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 lllus- 
tratipns, cloth gilt, zs, 6d, 

STEAM AND ITS USES. Including the Steam Engine, the Lo- 
comotive, and Steam Navigation. ^ Illustrations, cloth gilt, u. 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens. The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c. 182 Illustrations, 4s, 6d, 

THE BEE AND WHITE ANTS : Their Manners and Habiis. 
With Illustrations of Animal Instinct and Intelligence. 135 Illus- 
trations, cloth gilt, 2s. 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation. 100 Illustrations, cloth gilt, is, 6d. 

Scientific Class-Booksy by Dr. Lard^ier, 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
328 Illustrations. Sixth Edition, i vol. 3^. (ni, cloth. 
" Conveys, in clear and precise terms, general notions of all the principal divisions 
of Physical Science."— ^rr/wA Quarterly Revievt. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardnf« 
With l^ Illustrations. Second Edition, i vol. y, td, cloth 
"Qearly written, well arranged, and excellently illustrated."— G^ardVn^ri'CAn 
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DR. URDNER'S SCIENTIFIC WORKS. 
Astronomy. 

THE HANDBOOK OF ASTRONOMY. 4th Edition. Edited 
by Edwin Dunkin, F.R.S., Rl. Observatory, Greenwich. With 
38 plates and upwards of 100 Woodcuts. Cr. Svo, 9^. 6d. doth. 
"Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form." — Athenaum, 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, small 8vo, cloth, is. 6d, *jyi pages. 
** We have no hesitation in cordially recommending it" — Edncational Times. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. ByE. B. 
Bright, F.R.A.S. 140 Illustrations. Small Svo, zs. 6df. cloth* 
* * One of the most readable books extant on the Electric Telegraph."— £m^. MtcJumic. 

LARDNER'S COURSE OF NATDRAL PHILOSOPHY. 
Mechanics. 

THE HANDBOOK OF MECHANICS. Enlarged and almost 
rewritten by Bekjamin Loewy, F.R.A.S. With 378 Illustra- 
tions. Post Svo, 6s. cloth. 
"The perspicuity of the original has been retained, ^ and chapters which had 
become obsolete, have been replaced by others of more modem character. Tlie 
explanations throughout are studiously popular, and care has been taken to show 
the application of the various branches of physics to the industrial arts, and to 
the practical business of \S.i^*'— Mining journal. 

Heat. 

THE HANDBOOK OF HEAT. Edited and ahnost entirely 
Rewritten by Benjamin Loewy, F.R.A.S. etc 117 Illustra- 
tions. Post Svo, 6s, cloth. 

" The style is always dear and precise, and conveys instruction wi&out leaving 
any doudiness or lurking doubts behind." — Engineering, 

Hydrostatics and Pneumatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With 236 Illustrations. Post Svo, 5j. cloth. 
" For those ' who desire to attain an accurate knowledge of physical sdence with- 
out the profound methods of mathematical investigation, this work is not mordy in- 
tended, but well adapted." — Chemical News. 

Electricity y Magnetism, and Acoustics. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.CS. With 400 Illustrations. Post Svo, 5j. cloth. 

" The book could not have been entrusted to any one better calculated to ptetcrve 

the terse and lucid style of Lardner. while correcting his errors and brin^g up his 

work to the present state of sdentific knowledge."— /'tgHf/^ Science Revtetu, 

Optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A. 29S Illustrations. Post Svo, 5^. doth. 
'* Written by one of the ablest English scientific writers, beautifully and eUborately 
'^\xuXniX»L^— Mechanics^ Magazine. 

*»♦ Tk€ ahijve 5 Vols, form A Complete Course of Natural 
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Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A., R. 
and P. Van der Burg, Directors of the Rotterdam Painting 
Institution. Illustrated with 24 full-size Coloured Plates ; also 
12 Plain Plates, comprising 154 Figures. Royal folio, bound, 
2/. I2f. 6d, [Just Published, 

Pictures and Painters. 

THE PICTURE AMATEUR'S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : being a Guide for Visitors to 
Public and Private Picture Galleries, and for Art-Students, in- 
cluding an explanation of the various methods of Painting ; In- 
structions for Cleaning, Re-Lining, and Restoring Oil Paintings; 
A Glossary of Terms; an Historical Sketch of the Principal Schools 
of Painting ; and a Dictionary of Painters, giving the Copyists 
and Imitators of each Master. By Philippe Daryl, B. A. Crown 

8vo, 31. dd. cloth. 

" Useful as bringing to^^ether in a compendious form an almost complete bio- 
graphical stock of information respecting the painters of the world" — May/air. 

" The bulk of the book is occupied by a dictionary of painters which, considering 
its small compass, is really admirable ; the utility of a table of dates of painters in so 
portable a form b unquestionable. We cordially recommend the book. — ^«i^r. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches of the Progress of the Art. By Thomas John Gullick, 

Painter, and John Times, F.S.A. Fourth Edition, revised and 

enlarged. With Frontispiece and Vignette. In small 8vo, 6^. cloth. 

%• Tliis Work has been adopted as a Prize-book in the Schools 0/ 

Art at South JCensington, 

** Much may be learned, even by those who fancy they do not require to be taught, 

from the careful perusal of this anpretendmg but comprehensive treatise. " — A rt Joumaf. 

** Contams a large amount of original matter, agreeably convtytd.** -—Builder, 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Engravings on Wood. i2mo, 3^. 6d. cloth boards. 

" One of the most useful of student's books, and probably the best known of the 
few we have on the subject." — Architect. 

** The book is a most useful Hsumf of the properties of pigments. "-^^»f7t/^. 

Wood' Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, 2s, 6d, 
" The handicraft of tihe wood-carver, so well as a book can impart it, may be learnt 
from ' A Lady's ' publication."— ^M«»««Mr. 

Geology y Physical and Historical. 

A CLASS-BOOK of GEOLOGY, PHYSICAL and HIS- 
TORICAL. With more than 250 Woodcuts. By Ralph Tatf 
A.L.S., F.G.S. i2mo, 5^. cloth boards. 
" The fulness of the matter has elevated the book into a manual."— J^/i^^/ Boi 
Chronicle. 
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Delamotte's Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. D£La- 
MOTTE. Small 4to, 9^. Elegantly bound, cloth antique. 

"A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to l>e useful . . . The examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste."— ^/A«im9»m. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDI-«VAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and smail, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, \s, doth. 

*'A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Deodogue, this book will be useful" — Atkerueum.. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, lai^e and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, 4^. cloth. 

" To artists of all classes, but more especially to architects and engrayers, this v«ry 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended in the conception of the various plain and ornamental letters is 
wonderful ^•^tandartU 

MEDIiEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, 6j. cloth gilt 

*' A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven andf intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblaaonMl in these characters would be 
only comparable to one of those delicious love letters symbolised in a bunch of flowers 
well selected and cleverly arranged."— vS'wi». 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong ro^ Svo^ zs, 6d, in ornamental boards. 
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AGRICULTURE, GARDENING, &c. 

Potato Culture, 

POTATOES, HOW TO GROW AND SHOW THEM. A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By James Pink, Author of ** How to Grow One Thou- 
sand Pounds of Potatoes from One Pound of Seed." With 
numerous Illustrations. Second Edition. Crown 8vo, zs. cloth. 

IJust Published, 
" A well written little volume. The author frives good practrcal instructions 
under both divibions of his subject." — Agricultural Gazette. 

" Cordial praise must be given to Mr. Pink for his thoroughly practical and useful 
work." — Daily Chronicle. 

Kitchen Gardening, 

KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every 
known Vegetable and Herb, with cultural directions for the 
management of them all the year round. Bj^ George M. F. 
Glen NY, Editor of •* Glenny's Illustrated Garden Almanack," and 
Author of •* Floriculture," &c. With Illustrations, i2mo, 2s. 
cloth boards. [Just Published. 

** A< a guide to hardy kitchen gardening, this book will be found trustworthy and 

useful to the many who cannot spare the time to consult more comprehensive and 

detailed works, *ViVi;r/A British Agriculturist. 

Bulb Culture. 

THE BULB GARDEN, or. How to Cultivate Bulbous and 
Tuberous-rooted Flowering Plants to Perfection. A Manual 
adapted for both the Professional and Amateur Gardener. By 
Samuel Wood, Author of "Good Gardening," etc. With 
Coloured Illustrations, Plans of Gardens best suited to the Cultiva- 
tion of Bulbs, and numerous Wood Engravings. Crown 8vo, 
3 J. 6d, cloth. [Just published, 

** Supplies the want which has hitherto existed of any sufficiently modem work ot 
the kind. The book conuins praaical sugeestions as to the arrangement of 
the flowers, and the growth of flower-roots for the trade, as well as for amusement." 
—Saturday Review. 

Production of Meat, 

MEAT PRODUCTION. A Manual for Producers, Distributors, 
and Consumers of Butchers* Meat. Being a treatise on means of 
increasing its Home Production. Also comprehensively treating 
of the Breeding, Rearing, Fattening, and Slaughtering of Meat- 
yielding Live Stock ; Indications of the Quality ; Means for Pre- 
serving, Curing, and Cooking of the Meat, etc., etc. By John 
EwART, author of "The Land Improvers Pocket Book," etc. 
With numerous Illustrations. Cr. 8vo, 5^. cloth. 

" A compact and handy volume on the meat question, which deserves serious and 
thoughtful c:>nsideration at the present time, when the question of the food supply r 
ih^ cou'^try has become one of the leading topics of the day."— Meat and Provisi 
Traded Review, 



30 WORKS ON AGRICULTURE, GARDENING, ETC., 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, &c. By S. Wood. Second Edition, with considerable 
Additions, &c. , and numerous Illustrations. Cr. 8vo, 5j. cloth. 

' *' A rery eood book, and one to be highly recommended as a practical guide. 

The practical directions are excellent." — Athenaum. 
*' A thoroughly useful guidebook for the amateur gaxdeacT,"—Daify Telegr€t^k. 

Profitable Gardening. 

MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre of Land produce £fi2iQ a year, by the Cultivation of Fruits 
and Vegetables ; also. How to Grow Flowers in Three Glass 
Houses, so as to realise ;f 176 per annum clear Profit. By Samuel 
Wood, Author of " Good Gardening," &c. 3rd Edition, revised. 
With Wood Engravings. Cr. 8vo, 2J. cloth. 
" We are bound to recommend it as not only suited to the case of the amateur and 
gentleman's gsurdener, but to the nuurket grower." — Gardener's Magazike. 

Scott Burris System of Modern Fanning. 

OUTLINES OF MODERN FARMING. By R, Scott Burn. 
Soils, Manures, and Crops — Farming and Fanning Economy — 
Cattle, Sheep, and Horses — Management of the Dairy, Pigs, and 
Poultry —Utilisation of Town-Sewage, Irrigation, &c. New Edition. 
In I vol. 1250 pp., half-bound, profusely illustrated, \25, 
"There is sufficient stated within the limits of this treatise to prevent a fanner 
from going far wrong in any of his operations."— (P^j^rv^r. 

Ewarfs Land Improver^s Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULAE, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 4J. 
' A compendious and handy litde volume.**— 5^c/a/^r. 

Hudson's Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT : being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. With Tables for reducing Scotch, Irish, and Provincial 
Customary Acres to Statute Measure, &c. By R. Hudson, C.E. 
New Edition, royal 32mo, leather, gilt edges, elastic band, 4J. 
*'0f incalculable value to country gentlemen and professioaalmen.''-—^«rMrr'«y49itfr»a/. 

Complete Agricultural Surveyor's Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, *js* 6d. 

^^ The above forms an unequalled and ntast compendious Pocket 

Vade-mecum for the Land Agent and Agricultural Engineer, 

** We consider Hudson's book to be the best ready-reckoner on matters relating to 

he valuation of land and crops we have ever seen, and its combination with Mr. 

wart's work greatly enhances the value and usefulness of the latter-mentioned . . 

is most useftu asa manual for reference."— A^(7r^A 0/ EngUuid Farmer, 
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Youatt and Buriis Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brought up to the present requirements of 
agricultural practice. By Robert Scott Burn, Author of "The 
Lessons of My Farm," &c One large 8vo volume, 860 pp. with 244 

Illustrations. l/. u. half-bound. 
" The standard and text-book, widi the farmer and %!nxwx.'*-^Farmei^s Mofmntu. 
" A treatise which will remain a standard work on the subject as long^ as jBritish 
agriculture endures."— Afar* Lane Express, 

Donaldson and Burns Suburban Farming. 

SUBURBAN FARMING. A Treatise on the Laying Out and 
Cultivation of Farms, adapted to the produce of Milk, Butter and 
Cheese, Eggs, Poultry, and Pigs. By the late Professor John 
Donaldson. With considerable Additions, Illustrating the more 
Modern Practice by Robert Scott Burn. With numerous 
Illustrations. Crown 8vo, 6j. cloth. 
"An admirable treatise on all matters connected with the laytng-out and cultivation 
nf dairy farms." — Live Stock Journal* 

Scott Bum's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
Pigs, &c By R. Scott Burn. Wi& numerous Illus. Fcp. 6x. d. 
"A complete introduction to the whole round of fanning piactioe.''— ^^kAis BulL 

Auctioneer's Assistant^ 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c By John Wheeler, Valuer, &c. 
Fourth Edition, enlarged, by C* Norrj^s. Royal 32mo, doth, $s, 
"A neat and concise book of reference, containing an adnurable and dearly- 
arranged list of prices ibr inventories, and a very practical guide to determine the 
value of furniture, &c.**'Standard, 

The Management of Estates. 

LANDED ESTATES MANAGEMENT: Treating of the 
Varieties of Lands, Peculiarities of its Farms, Methods of Farming, 
the Setting-out of Farms and their Fields, Construction of Roads, 
Fences, Gates, and Farm Buildings, of Waste or Unproductive 
Lands, Irrigation, Drainage, Plantation, &c. By R. ScoTT BURN, 
Fcp. 8vo. numerous Illustrations, 3^. 6^. 

*' A complete and comprehensive outline of the duties appertaining to the manage- 
ment of landed estates.' ' — Jam nal of Forestry. 

"A very useful vade-mecum to such as have the care of land." — Globe* 

" Should be in the hands of all young men whose pursuits are in aay way con- 
nected with land." — Estates Gazette. 

" A valuable and important work on a subject of imperative moment, as there b 
large and daily increasmg demand for farm produce of all kinds," — Farmer's Herat 



3a WORKS PUBLISHED BY CROSBY LOCKWOOD Sl CO. 

"A Complete Epitome of the Laws of this 

Country. ^^ 

EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. i6th Edition, 
Revised to the end of last Session. Including a Summary of the 
principal Acts of the past Session (1878), viz. : — The Bills of Sale 
Act, The Weights and Measures Act, The Dentists Act, The 
Public Health Act (as to the Supply of Water to Dwelling- 
houses), The Matrimonial Causes Act (as to aggravated Assaults 
upon Wives), &c., &c With Notes and References to the Au- 
thorities. Crown 8vOy price 6f. 8^ (saved at every consultation), 
strongly bound. D^^ Published, 

COMPRISING THB LAWS OF 
Bankruptcy— Bills op £xcHANGB--CoNTitACTS and Agrbbmbnts— Cofykight 

— DOWBR AND DiVORCB— ElBCTIONS AND RbGISTRATION— InSURANCF— LiBBL 

AND Slandbr—Mortgagbs—Sbttlbmbnts— Stock Exchangb Practicb— 
Tradb Marks and Patbnts— Trbspass, Nuisancbs, btc— Transpbr op 
Land, btc— Warranty— Wills and Agrbbmbnts, btc Also Law for 

Landlord and Tenant — Master and Servant— Workmen and Apprentices — Heti^ 
Devisees, and Legatees — Husband and Wife— Executors and Trustees — ^Gtiardian 
and Ward— Married Women and Infants— Partners and Agents — Lender and 
Borrower — Debtor and Creditor— Purchaser and Vendor — Companies and Asso- 
ciations—Friendly Societies — Qergymen, Churchwardens — Medical Practitioners, 
&c. — Banker^-'Farmer»— Contractors — Stock and Share Brokers — Sportsmen 
and Gamekeepers — Farriers and Horse-Dealers — ^Auctioneers, House-Agents— 
Inakeepers, &c. — Pawnbrokers — Surveyors — Railways and Carriers, ftc. «c 
" No EngUshman ought to be without this book."— i^Mj^wMrr. 
" What it professes to be— a oomnlete epitome of the laws of this country,^ thoroatrhly 

iatelligiUe to non-professional readers. The book is a handy one to have in readiness 

•when some knotty point requires ready solution." — BeWs Life, 

•>V' A concise, cheap, and complete epitome of the English law, so plainly written 

that he who runs may read, and he who reads may understand." — Figaro, 
" A useful and concise epitome of the law, compiled with considerable care."— 

Law Magazine, 
" Full of information, fitly expressed without the aid of technical expressions, and 

to the general public will| we doubt not, prove of considerable worth." — Economist. 

A uctioneering. 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
By Robert Squibbs, Auctioneer. Demy 8vo, lor. 6tf. cloth. 

\Ju5t published, 
" Mr. Squibbs writes with evident knowledge of his subject and shrewd conunoo 
sense. His book should be useful to young auctioneers, and serviceable for 
reference even to old Kxoiti.**— Scotsman, 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures ; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information and Advice on Building. By Edward 
Lance Tarbuck, Architect and Surveyor. i2mo, 5/. cloth boards. 

*' We are glad to be able to recommend it." — Builder. 
'* The advice is thoroughly practical."— jLotv JoumaL 
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BUDIMENTA BY SCIENT IFIC SEBIES. 

N„ ARCHITECTURE, BUILDING, ETC. 

i6. ARCHITECTURE— ORDERS— The Orden and their .Esthetic 
Ptindple!. ByW. H, LufiPS, Illuitrated. «.M. 

l^. ARCHITECTURE— STYLES— TXiK History and Description of 
Ibe Styles of Aichitecturt of VaHous CouDtiiei, from Ihe Eailiot to lbs 
Ptetent Period. By T. Talboi BUBV, P.R.I.B.A.. ic. Illualrated. M. 
',* Obdfrs and Styus of Archithciuri, in Ont Co/., 31. W. 

18, ARCHITECTURE— DESIGN— Ibe Principles of Design in 

Architecture, al deducihie froni Nature and eiempliAcd in the Worki of tlie 
" ■ ■" " - ■■ [.Illustrated,,.. 



M. THE ART OF BUILDING, Rudi 
of CoMtmction, Maleriala uied in Bui' " 
WorkioE Dra<vinel, Specification!, ^c 

13. BRICKS AND TILES, Rudim, 
luroof; containing an Oulli-- -'■■-■ 
DoBSOK.M.R.I.B.A.WithA 



IB," fric. 



., Juilf ieuH 



of. General PiiQcLjiI.i 
. .. Strength and Use of ItUtmali, 

niary Treatise on llie ^ianlli■a.■- 
LD ^rinciplci of Brickmakins- By ISuw. 
byC.ToMLINSON.F.R.S. Tllu.lrsled, ,..- 
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Architecture, Building, etc., continued. 

25. MASONRY AND STONECUTTING, Rudimentary Trcatin 
on ; in which the Principles of Masonic Projection and their application » 
the Construction of Curved Wing-Walls, I>omes, Oblique Bridges, a:i 
Roman and Gothic Vaulting, are concisely explained. By Edward Dobky, 
M.K.I.B.A., 8cc. Illustrated with Plates and Diagrams. 2s. 6d4 

44. FOUNDATIONS AND CONCRETE WORKS, aRudiroccti7 

Treatise on ; containing a Synopsis of the principal cases of Fount^a: 1 
Works, with the usual Modes of Treatment, and Practical Remark.- : 
Footings, Planking, Sand, Concrete, B£ton, Pile-driving, Caissons, aii 
Cofferdams. By E. Dobson, M.R.I.B.A., &c. Fourth Emtion, revised :t 
Georgk Dodd, C.E. Illustrated, is. 6d. 

42. COTTAGE BUILDING, By C. Bruce Allen, Architecl 

Eighth Edition, revised and enlarged. Numerous Illustrations, is. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTIC^ 

PLASTERING, «tc. By G. R. Burnell, C.E. Eleventh Edition, is. si 

57. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the General Principles of the Art of Wi"- 
infjr and ventilating Domestic and Public Buildings, Mines, Lighthou: < 
Ships, &c. By Charles Tomlinson, F.R.S., &c. Illustrated. 3s. 

83««. CONSTRUCTION OF DOOR LOCKS, Compiled from t\ 
Papers of A. C. Hobbs^ Esq., of New York, and Edited by Chaxles T 
LiNSON, F.R.S. To which is added, a Description of Fenby's Patent Lc 
and a Note upon Iron Safes by Robert Mallet, M.I.C.E. Ulus. 2s. - 

III. ARCHES, PIERS, BUTTRESSES, ^'c: Experimental Es^r 
on the Principles of Construction in ; made with a view to their being ase.J 
to the Practical Builder. By William Bland. Illustrated, zs. 6d. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, Tr 
Principles of the Science of Sound anplied to the purposes of the' Architect :.*i 
Builder. By T. Roger Smith, M.K.I. B.A., Architect. Illustrated, is.:* 

124. CONSTRUCTION OF ROOFS, Treatise on the, as rega ■ 
Carpentry and Joinery. Deduced from the Works of Robison, Price, u 
Tredgold. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Arid 

By T. A. Richardson, Architect. Illustrated, zs. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARC 

VITRUVIUS POLLO. In Ten Books. Translated from the Lalir . 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Princi:- 
of Beauty in ; with a Historical View of the Rise and Progress of the Ar. 
Greece. By the Earl of Aberdeen, is. 
%• The two preceding Works in One handsome Vol,^ half bound, entitled "Axcni 

. Architecture," price 6s. 

132. DWELLING-HOUSES, a Rudimentary Treatise on the Erecri 
of. By S. H. Brooks, Architect. New Edition, with Plates, as. 6d.t 

156. QUANTITIES AND MEASUREMENTS, How to Calculatcr 
Take them in Bricklayers', Masons', Plasterers^ Plumbers', Painters', Pa;' 
hangers'. Gilders', Smiths', Carpenters', and Joiners' Work. By K. ' 
Beaton, Architect and Surveyor. New and Enlarged Edition. Ulus. i<- ' 

175. LOCK WOOD dr* CO:S BUILDER' SAND CONTRACTO? 
PRICE BOOK, for 1879. containing the latest Prices of all kinds of Bu '. 
Materials and Labour, and of all Irades connected with Building^ : I-* ' 
the Members of the Metropolitan Board of Works, of Districts, D;-:i 
Officers, and District Surveyors, and the Metropolitan Bye-laws. Editec 
Francis T. W. Miller, Architect and Surveyor. 3s. 6d. ; half bound, <» 

182. CARPENTRY AND JOINERY— "Y^n^ Elementary Pt 

ciPLES OF Carpentry. Cfhiefly composed from the Standard "Wcri 
Thomas Tredgold, C.E. With Additions from the Works of the a 
Recent Authorities, and a TREATISE ON JOINERY by E. Wyxde 
Tarn, M.A. Numerous Il lustrations. 3s. 6d.f 

The % indicaies thai these vols, may be h ad strongly bound at td. extn. 
LONDON : CROSBY LOCKWOOO AND CO., 
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?\.rchitecture, Building, etc., continued, 

:82*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 

accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. ; 

cloth boards, 7s. 6d. 

187. HINTS TO YOUNG ARCHITECTS. By George Wight- 

WICK. New, Revised, and enlarged Edition. B5' G. Huskisson Guillaumb, 
Architect. With numerous Woodcuts. 3s. 6d4 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A practical Manual of. With 9 Coloured Plates of Woods 
and Marbles, and nearly 150 Wood Engravings. By Ellis A. Davidson 
Second Edition, carefully revised. 5s. cloth limp ; 6s. cloth boards. 
189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 
' In Six Sections : General Principles ; Arch Drawing, Cutting, and Setting : 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Illustrated, zs. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage, embodying the latest 
Impirovements. Containing about 300 Illustrations. By W. P. Bucuan, 
Sanitary Engineer. 3s. J 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard £. Grandy 
Second Edition, Revised. 354 
205. THE ART OF LETTER PAINTING MADE EASY. By 
Jambs Grbig Badbnoch. Illustrated with 12 full-page Engravings of 
Examples, zs. ^usi published, 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 
Beginners, for Practical Engineers, and for the Kxray and Navy. By Henry 
Law, C.E. Including a Section on Hydraulic Engineering, by George R. 
BuRNELL, C.E. 5th Edition, with Notes and Illustrations by Robert 
Mallet, A.M., F.R.S. Illustrated with Plates and Diagrams. ks.X 1 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G. 

Drysdalb Dempsey, C.E. New Edition, enlarged. Illustrated, zs. 6d. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdalb Dempsey, C.E. New Edition. Illustrated, as. 6d. 
%• With " Drainage 0/ Districts and Lattds" t'n One Vol.^ 3*. td. 

31. WELL'DIGGING, BORING, AND PUMP^WORK. By 

John George Swindell, Assoc. R.I.B.A. New Edition, revised by G. R. 
Burnell, C.E. Illustrated. zs.6d. 

35. THE BLASTING AND QUARRYING OF STONE, fot 
Building and other Purposes. With Remarks on the Blowing up of Bridges, 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. 6d. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES. 
Particularly describing the Britannia and Conway Tubular Bridges. 
With a Sketch of Iron Bridges, and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dempsey, C.E. 
New Edition, with Illustrations, zs. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on. By Sir Macdonald Stephenson, C.E. New Edition, enlarged 
by Edward Nygbnt, C.E. Plates and nun\erous Woodcuts. 3s. 
8o*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on the 
Repair of old Sea Walls. By John Wiggins, F.G.S. New Edition, with 
Notes by Robert Mallet, F.R.S. 2s. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water ; and Details of Engines and Pumping Machinery 
for raising Water. By Samuel Hughes, F.G.S., C.E. New Edition, 
revised and enlarged, with numerous Illustrations. 4,%,% 

The X indicates that these vols, may he had strongly bound at 6d. extra. 
7, STATIONERS* HALL COURT, LUDGATE HILL, E.C. 
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Civil Engineering, etc., continued, 

82**. GAS WORKS, and the Practice of Manufacturing and Distribndug 

Coal Gas. Bv Samubl Hughes, C.E. New Edition, revised by W. 

Richards, C.E. Illustrated. 3s. 6d.t 

117. SUBTERRANEOUS SURVEYING, an Elementary and Pra:. 

tical Treatise on. By Thomas Fbnwick. Also the Method of Condnctix 
Subterraneous Surveys without the Use of the Magnetic Needle, and otbe 
Modem Improvements. By Thomas Baker, C.E. Illustrated. 2s. 6d4 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketc 

of. By Davtd Stevenson, F.R.S.E., &c. Plates and Diaerraxns. 3s. 

197. ROADS AND STREETS {THE CONSTRUCTION Ol 
in two Parts : I. The Art of Constructing Common Roads, by Hexzi 
L.AW, C.E., revised and condensed by D. Kinnbar Clark, C.E. ; XI. Recet 
Practice, including pavements of Stone, Wood, and Asphalte, by D. S. 
Clark, M.I.C.E. 4s. 6d.t [Jusf j^ublisJud. 

203. SANITARY WORK IN THE SMALLER TOWNS AND IS 
VILLAGES. Comprising : — x. Some of the more Common Forms d 
Nuisance and their Remedies ; 2. Drainage ; 3. Water Supply. A osdit! 
book for Members of Local Boards and Rural Sanitary Authorities, Heal& 
Officers, Engineers, Surveyors, Builders and Contractors. By Charus 
Slagg, A.I.C.E. 2s.6d.t \Just published. 



MECHANICAL ENGINEERING, ETG- 

33. CRANES, the Construction of, and other ^lachinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. Bj 
Joseph Glynn, F.R.S., 8tc. Illustrated, zs. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Lardner. Illustrated, zs. 6d. 
59. STEAM BOILERS : their Construction and Management. By 

R. Armstrong, C.E. Illustrated, zs. 6d. 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

on. By Sir Edmund Beckett (late Edmund Beckett Denison, LL.D., ^.C^^ 

A New, Revised, and considerably Enlarged Edition (the 6th), with vei7 

numerous Illustrations. 4s. 6d. cloth limp ; 5s. 6d. cloth boards, gilt. 
82. THE POWER OF WATER, as applied to drive Flour Mills, 

and to give motion to Turbines and other Hydrostatic Engines. By Joseph 

Glynn, F.R.S^ &c. New Edition, Illustrated. 2S.t 
98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. By T. Baker, C.E. With Remarks un Tools and Machinery, bj 

J. Nasmyth, C.E. Plates. 2s. 6d.t 

114. iU-/4C^/iViS'i?K, Elementary Principles of, in its Construction and 
Working. Illustrated by numerous Examples of Modem Machinery for 
different Branches of Manufacture. By CD. Abel, C.E. zs. 6d. 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theorr 
of, with Rules at length, and Examples for the Use of Practical Men. Bj- 
T. Haker, C.E. Illustrated, zs. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern -Making, Moulding, Turning, Filing, Bumishinu'. 
Bronzing, Sec. With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates. By Walter Graham. Illustrated. 2s.t 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Dorks, Dredeing Machims, 
Bridpes, Cranes, Ship-building, Sec, 8tc. By T. G. Winton. Illustrated. 35.! 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Actioo of 
Heat in the Smelting Furnace. By J. Armour, C.E. as. 6d X 

166. POWER IN MOTION: Horse-Power, Motion, Toothed-Wlieel 

Gearing, Long and Short Driving Bands, Angular Forces. By Jaues 
Armour, C.E. With 73 Diagrams. 2s. 6d.} 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. By 
Francis Campin, C.E. Second Edition, revised and corrected. 2s. 6d4 

* The t indicates that these vols, may he had strongly bound at 6d. extra. 
LONDON : COOSBY LOCKWOOD AND CO,, 
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]\leclianical Engineering, etc., continued, 

171. TJI£ WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich. Third Edition. Illustrated 
with 7 Plates and nearly 350 Woodcuts. 3s. 6d4 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. Being an extension of Mr. John Sewell's " Treatise on Steam." 
By D. KiNNEAR Clark, M.I.C.E., Author of " Railway Machinery," 8ec., 
&c. Second Edition, revised. With numerous Illustrations. 3s. 6d.$ 

2CX). FUELf its Combustion and Economy ; being an Abridgment of 
" A Treatise on the Combustion of Coal and the Prevention of Smoke," by 
. C. W. WiLLTAMS, A.I.C.E. With extensive additions on Recent Practice in 
the Combustion and Economy of Fuel — Coal, Coke, Wood, Peat, Petro- 
leum, Sec— by D. Kjnnear Clark, M.I.C.E. With numerous Illustrations. 
4s.6d.t {Just published, 

202. LOCOMOTIVE ENGINES, A Rudimentary Treatise on. 
Comprising an Historical Sketch and Description of the Locomotive Engine 
by G. D. Dempsky, C.E. : with large additions treating of the Modern Loco- 
motive, by D. KliNMEAR Clark, M.I.C.E. With numerous Illustrations. 3s.t 



SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. £7 
J[ames Peakb, School of Naval Architecture, H.M. Dockyard, Portsmouth 
•'ourth Edition, corrected, with Plates and Diagrams. 3St 6d.t 
53». SHIPS FOR OCEAN AND RIVER SER VICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Sommbr- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, zs. 
53**. AN ATLAS OF ENGRA VINGS to lUustrate the above. Twelve 
large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 

Rudimentanr Treatise on. Also Tables of Spars, Rigging, Blocks ; Chain, 
Wire, and Hemp Ropes, &c., relative to every class of vessels. With an 
Appendix of Dimensions of Masts and Yards of the Royal Navy. By Robert 
Kipping, N.A. Fourteenth Edition. Illustrated. 2s4 
54*. IRON SHIP-BUILDING. With Practical Examples and DetaUs 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engineer and Naval Architect. 5th Edition, with Additions. 4s. 
54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
" Warrior," " Hercules,^' " Bellerophon ; " H.M. Troop Ship " Serapis," 
Iron Floating Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise on 

Navigation. Part I. How to Keep the Log and Work it off. Part II. On 
Finding the Latitude and Longitude. By James Greenwood, B.A. To 
which are added, the Deviation and Error of the Compass ; Great Circle 
Sailing; the International (Commercial) Code of Signals; the Rule of the 
Road at Sea ; Rocket and Mortar Apparatus for Saving Life ; the Law of 
Storms ; and a Brief Dictionary of .''ea Terms. With numerous Woodcuts 
and Coloured Plates of Flags. New, thoroughly revised and much enlarged 
edition. By W. H. Rossbr, Author of the " Deviation of the Compass con- 
sidered practically," Sec. 2S. 6d.t {^ust published. 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Together with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. By Robert Murray, C.E., 
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Seventh 
Edition, revised and enlarged. Illustrated. 35.^ 

6i^ The X indicates thai these vols, may be had strongly bound at 6d, extra, 
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Shipbuilding, Navigation, etc., continued. 

%lhis. THE FORMS OF SHIPS AND BOA TS : Hints, Experiment. 

ally Derived, on some of the Principles regulating Ship -building. ByW. 
Bland. Seventh Elditton, rcvised,with numerous Illustrations and Models.isii 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 
and Practice. With Attempts to facilitate the Finding of the Time and tl< 
Longitude at Sea. })y J. R. Young, formerly Professor of Mathematics i 
Belfast College. Illustrated. 2S. 6d. 

106. SHIPS* ANCHORS, a Treatise on. By George Cotsell, 

N.A. Illustrated, xs. 6d. 
149. SAILS AND SAIL-MAKING, an Elementary Treatise en. 

With Draughting, and the Centre of Effort of the Sails. Also, Weig'^ii 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, Ice., ic. 
Tenth Edition, enlarged, with an Appendix. By Robert Kipping, NJl. 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d.t 

155. THE ENGINEER'S GUIDE TO THE ROYAL AXD 
MERCANTILE NAVIES. By a Practical Engineer. Revised by D. 
F. M'Carthy, late of the Ordnance Survey Office, Southampton. 3s. 

55 PRACTICAL NAVIGATION Consisting of The Sailors 

& Sea-Book. By James Greenwood and W. H. Rossbr. Together v-u 

20A ^^ requisite Mathematical and Nautical Tables for the Working of vj. 

T" Problems.^ By Henry Law, C.E., and J. R. Young, formerly Professor c: 

Mathematics m Belfast College. Illustrated with numerous Wood Lngn^?- 

ings and Coloured Plates. 7s. Strongly haIf*bound in leather. 

{Just puhlisJui. 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, for the Use of Beginners. By Professor Georg! 

Fownes, F.R.S. With an Appendix, on the Application of Cbemistzy '^ 
Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; fr 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science:: 
King's College School, London. Woodcuts, xs. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Propertis 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s.t 

6. MECHANICS, Rudimentary Treatise on; being a concise Ei- 

position of the General Principles of Mechanical Science, and their App<:^ 
tions. B^ Charles Tomlinson, Lecturer on Natural Science in K.r^: 
College School, London. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Elcctria 

Science, and the purposes to which it has been applied. By Sir W. Sn 
Harris, F.R.S. , 8cc. With considerable Additions by R. Sabine, C-£- 
F.S.A. Woodcuts. IS. 6d. 

7». GALVANISM, Rudimentary Treatise on, and the General Pm- 
ciplcs of Animal and Voltaic Electricity. By Sir W. Snow Harris. Nr> 
Edition, revised, with considerable Additions, by Robert Sabine, C.I 
F.S A. Woodcuts. IS. 6d. 

8. MAGNETISM ; being a concise Exposition of the Greneral Prl: 

ciples of Magnctical Science, and the Purposes to which it has been appli 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. 1 
NoAD, Ph.D., Vice-President of the Chemical Society, Author of **•• 
Manual of Electricity," &c., 8tc. With 165 Woodcuts. 3s. 6d.t 

11. THE ELECTRIC TELEGRAPH; its History and Progress 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S~A ., i. 
Woodcuts. 3s. 

12. PNEUMATICS, for the Use of Begmners. By Chaku 

Tomlinson. Illustrated, is. 6d. 



The X indicates thai these vols, may be had strongly bound at 6d, extra. 
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I^hysical Science, Natural Philosophy, etc., continued. 

72. MANUAL OF THE MOLLUSC A ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tatk, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts. 
6s. 6d. Cloth boards, 7s. 6d. 

79**. PHOTOGRAPHY, Popular Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van Monckuovkn, 
by W. H. TuoRNTHWAiTE, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY, By the Rev. R. Main, M.A., F.R.S., &c. 

New Edition, with an Appendix on. "Spectrum Analysis." Woodcuts, zs. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracingf also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. is. 6d. 
138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
by W. McGregor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s.t 

143. EXPERIMENTAL ESSAYS. By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II* On the Motion .of Camphor 
towards the Light. III. History of the Modem Theory of Dew. Woodcuts, zs. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's "Rudiments of Geology." By Ralph Tate, A.L.S.,&c. Woodcuts, as. 

174. HISTORICAL GEOLOGY, parUy based on Major-General 

Portlock's " Rudiments." By Ralph Tate, A.L.S., &c. Woodcuts, as. 6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock's "Rudiments of 
1 7d. Geology." By Ralph Tate, A.L.S., F.G.S., 8cc., 8cc. Numerous lUustra- 

' ^» tions. In One Volume. 4s. 6d.t 

183. ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

& formerly Professor of Natural Philosophy and Astronomy in University 

1 84.. Colics®* Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 

%* Sold also in Two Paris, as follows : — 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I— VII. 4s. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VIII — ^XVHI. 38. 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fbnwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illustrated, as. 6d.t 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Allojrs. 
By Robert H. Lamborn, Ph.D. Woodcuts, as. 6d.t 

134. METALLURGY OF SILVER AND LEAD, A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts, as. 6d.t 

135. ELECTRO-METALLURGY; PracticaUy Treated. By Alex- 

ander Watt, F.R.S.S.A. New Edition, enlarged. Woodcuts, as. 6d.t 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes bjr, which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efficiency. By William Morgans, Lecturer on Mining 
at the Bristol School of Mines, as. 6d4 

I72». MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing a35 Illustrations of Mining Tools, drawn to Scale. 4to. 4s. 6d, ; 
cloth boards, 6s. 

The % indicates that these vols, may be had strongly bound at dd. extra, 
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Mining, Metallurgy, etc., continued. 

176. METALLURGY OF IRON, a Treatise on the. Containiuj 
History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steel, &c. By H. Baukrman, F.G.S. 
Fourth Edition, enlarg^ed, with numerous Illustratioos. 4s. 6d4 

180. COAL AND COAL MINING, A Rudimentanr Treatise on. 
By Warikgton W. Smyth. M.A., F.R.Sj, fcc. Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d4 

195. THE MINERAL SURVEYOR AND VALUER* S COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instrumen's ; also the Correct Principles of La3rin£^ out and Valuing Mineral 
Properties. By William Lintbrn, Mining and Civil Engineer. Witk 
four Plates of Diagrams, Plans, 8cc. 3s. 6d.t [Just published. 



AGRICULTURE, GARDENING, ETC. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdalb Dkmpsby, C.E. Illustrated, zs. 6d. 
%• Wi/h " Drainage of Toums and Buildings;* in One Vol., 3*. 6d. 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 

Powers and Machinery of the Steading, Field Machines, and Implements. 
By G. H. Andrews, C.E. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 
Donaldson, zs. 

131. MILLER'S, MERCHANTS, AND FARMER'S READY 

RECKONER, for ascertaining at sight the value of any quantity of Cora, 
from One Bushel to One Hundred Quartern, at any given price, m>m 1^1 to 
£S PCi* Q^' With approximate values of Millstones, Millwork, 8cc. zs. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outlines of Modern Farming.) By R.Scorr 
Burn. Woodcuts. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outlines of Modern Farming.) By K. Scott Burn. Woodcuts. 2s. 6d 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Odtunu 
OF Modern Farming.) Woodcuts. 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. s- Outunes of Moderx 
Farming.) By R. Scott Burn. Woodcuts. 2s. od. 

'«* N08. Z40-Z-2-5-6, in One Vol., handsomely half-bound, entitled " Outunbs or 
Modern Farming." By Robert Scott Burn. Price Z28. 

177. FRUIT TREES, The Scientific and Profitable Culture of. Froic 
the French of Du Breuil, Revised by Geo. Glenny. Z87 Woodcuts. 3s. 6d4 

198. SHEEP; THE HISTOR Y, STRUCTURE, ECONOMY, AM 
DISEASES OF. By W. C. Spooner, M.R.V.C, 8cc. Fourth Editior 
' considerably enlarged; with numerous fine engravings, including^ sos.- 
specimens of New and Improved Breeds. 366 pp. 3s. 6d.t 

201. KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the eround, the best means of cultivating every kno« 
Vegetable and Herb, with cultural directions for the management of thes 
all the year round. By George M. F. Glenny, Editor of *' Glenny's Illus- 
trated Garden Almanack," and Author of " Floriculture," &c. zs. 6d.t 
[Just published. 

The X indicates thai these vols, may be had strongly bound at fid. extra. 
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FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS, Adapted to Young 

Students and Amateurs in Architecture, Painting, &c. By Gborgb Pynb, 

Artist. Woodcuts. 2s. 
40 GLASS STAINING ; or, Painting on Glass, The Art of. Com- 
& prising Directions for Preoaring the Pigments and Fluxes, la3ring them upon 
^ j^ the Glass, and Firing or Burning in the Colours. From the German of Dr. 
^ * Gbssbrt. To whiih is added, an Appendix on Thb Art of Enamelung, 

&c., with Thb Art of Painting on Glass. From the German of Emanubl 

Otto Frombbrg. In One Volume. 2s. 6d. 

69. MUSICy A Rudimentary and Practical Treatise on. "With 
numerous Examples. By Charlbs Child Spbncbr. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charlbs 
Child Sprncbr. is. 6d. 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress or the Art by Thomas John GuLUCKjassisted by 
John Times, F.S.A. Fourth Edition, revised and enlarged, with Frontispiece 
and Vignette. 5s.t 

186. A GRAMMAR OF COLOURING, appUed to Decorative 
Paintine and the Arts. By Gborgb Fibld. New Editiofl, enlarged and 
adaptea to the Use of the Ornamental Painter and Designer. By Ellis A. 
Davidson, Author of " Drawing for Carpentera," &c. With two new 
Coloured Diagrams and numerous Engravings on Wood. 3s.t 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their Construction and the Methods of Testing, Adjustine, and Using them 

are concisely Explained. By J. F. Hbathbr, M.A.. of the Royal Military 

Academy, Woolwich. Originsil Edition, in z vol.. Illustrated, zs. 6d. 

■ «• /« ordering the above, be careful to say, " Original Edition^* or give ike number 

in the Series (32) to distinguish it from the Enlarged Edition in 3 vols, 

(Nos. 168-9-70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements. Arranged for the Use of Schools and 
Private Students ; also for Practical Land Surveyors and Enginpeers. By 
T. Bakbr, C.E. New Edition, revised by Edward Nugbnt, C.E. Illus- 
trated with Plates and Diagrams. 2s. t 
di*. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND. By Abraham Arhan, Schoolmaster, Thurleigh, Beds. To which 
is added a Table, showing the Price of Work, from 2s. 6d. to ;^z per acre, and 
Tables for the valuation of Land, from zs. to ;^z,oooper acre, and from one 
pole to two thousand acres in extent, &c., &c. zs. 6d. 

lb, DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. Mongb. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. By 
J. F. Hrathbr, M.A. Illustrated with Z4 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Hbathbr, M.A. With 2 z5 Woodcuts. 2s. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

giving the various Modes of Delineating Solid Forms by Constructions on a 
Single Plane Surface. By T. F. Hbathbr, M.A. [In preparation, 

*^* The above three volumes will form a Complbtb Elbmbntary Course of 

Mathematical Drawing. 

g^* The % indicates that these vols, may be had strongly bound at 6d. extre 
7, stationers' HALL COURT, LUDGATE HILL, E.C 
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Arithmetic, Geometry, Mathematics, etc., continued. 

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases 

and Forms in English. French, Italian, and German. By Tames Uaddon, 
M.A., Arithmetical Master of King's College School, Loncfon. is. 6d. 

84. ARITHMETIC, sl Rudimentaiy Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. For 
the Use of Schools and for Self-Instruction. Bv J. R. Young, late Professor 
of Mathematics in Belfast College. New Edition, with Index, zs. 6d. 

84*. A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Young, is. 6d. 

85. EQUATIONAL ARITHMETIC, applied to Questions of Interest, 
85*. Annuities, Life Assurance, and General Commerce ; with various Tables by 

which all Calculations may be greatly facilitated. By W. Hipslbt. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's College School. With Appendix, 
containing miscellaneous Investigations, and a Collection of ProDiems in 
various parts of Algebra, as. 

86*. A Key and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-lnstnic- 
tion. By J. R. Young, is. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductoxy Essay on 
Logic. By Henry Law, C.E. as. 6d4 

•»* Sold also separately, viz. : — 

88. EucuD, The First Three Books. By Henry Law, CJB. is. 

89. Euclid, Books 4, 5, 6, iz, la. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James HANN,'late Mathematical Master of 
Kiiig's College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfast College, as.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By James 

Hann. Revised by Charles H. Dowling, C.E. zs. 
%• Or with " The Elements of Plane Trigonometry^'' in One Volume, 2s, 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling ot Land for the Purposes of 
Modem Engineering. By T. Baker, C.E. New Edition, with Corrections 
and Additions by E. Nugent, C.E. Illustrated, zs. 6d. 

ioi». MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. "Woolhousb, F.R.A.S., 8cc. zs. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Hombrsham Cox, B.A. Illustrated, zs. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, zs. 

loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 
WooLHOusE, F.R.A.S., &c. IS. 6d. 

10$. MNEMONICAL LESSONS. — Geouiltry, Algebra, and 

Trigonometry, in Easy Mncmonical Lessons. By the Rev. Thomas 
Penyngton Kirkman, M.A. zs. 6d. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

Instruction. By James Haddon, M.A. Revised by Abraham Arbian. 
zs. 6d. 

137. A Key to Haddon's Rudimentary Arithmetic. By A. Arman. zs. 6d. 

TAe t indicates that these vols, may be had strongly bound at 6d. extra. 

■ ■ ■ ■ 

LONDON : CROSBY LOCKWOOD AND CO., 



WEALE'S rudimentary series. II 

Arithmetic, Geometry, Mathemiatics, etc., continued, 

158. THE SLIDE RULE, AND HO TV TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoars, C.£. With a 
Slide Rule in tuck of cover. 35.^ 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

ing:— I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying', and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Hbathbr, M.A., late of tne Royal 
Military Academy, Woolwich, Author of " Descriptive Geometry," "Sec, &c. 
Illustrated, xs. 6d. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes. Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Heather, ^I.A. Illustrated, xs. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, is. 6d. 

*<»* The above three volumes form an enlargement of the Author's original work, 
" Afathentatical Instruments: their Construction^ AdjttstmeniyTesiing^andUse, 
the Eleventh Edition of which is on sale, price is. 6d. {See No. 32 in the Series.) 

jG^.-^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

169. r M.A. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts as 
l^o.J above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 

185. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, 8cc., &c. ; Unequal-sided, Square-sided, Octagonal- 
sided, Round Timber and Stone, and Standing Timber. With a Table 
showing the solidity of hewn or eight-sided timber, or of any octagonal- 
sided column. Compiled for Timber- growers, Merchants, and Surveyors. 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with valuable additions. 4s. ; strongly bound in leather, 5s. 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ', with Tables of Logarithms f6r the more Difficult Computations of 
Interest, Discount, Annuities, &c. By FjCoor Thoman, of the Soci6t6 Credit 
Mobilier, Paris. 4s.t [Just published, 

199. INTUITIVE CALCULATIONS ; or, Easy and Compendious 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Full Explanations of 
Decimals and Duodecimals, several Useful Tables, and an Examination and 
Discussion of the best Schemes for a Decimal Coinage. By Daniel 
O'GouMAN. Twenty-fifth Edition, corrected and enlarged by J. R. Young, 
formerly Professor of Mathematics in Belfast College. 3s. J \yust published. 

204. MATHEMATICAL TI^^Z^.V, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By J. R. Young, formerly Professor of Mathe- 
matics in Belfast College. New Edition. 3s. 6d.:t Just published. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHy^- 
OLOGY,the FINE ARTS, 6fc. ByJoHNWEALE. Fifth P:dition. Revised 
by Robert Hunt, F.R.S., Keeper of Mining Records. Numerous Illus- 
trations. 5s. cloth limp ; 6s. cloth boards. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, revised and considerably 
enlarged. 3S.4: 

The X indicates that these vols, may be had strongly bound at 6d. extn 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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Miscellaneous Volumes, continued. 
!I2. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 

B.A., M.D. Intended as a Family Guide in all Cases of Accident and 
Emergency. 2s4 

Ii2». MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B.A. is. 

150. LOGICt Pure and Applied. By S. H. Emmens. is. 6d. 

152. PRACTICAL HINTS FOR INVESTING MONEY. With 

an Explanation oi the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, zs. 6d. 

153. SELECTIONS FROM LOOKERS ESSAYS ON THE 

HUMAN UNDERSTANDING. With Notes by S. H. Emmens. as. 

154. GENERAL HINTS TO EMIGRANTS. Containing Notices 

of the various Fields for Emigration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
Jambs Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2s. 

193. HANDBOOK OF FIELD FORTIFICATION, intended for the 

Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 163 Woodcuts. 3S.I 

194, THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookerjr, Pickling and Preserving, Household Work, Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine-making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. By An Old Housekeeper. 3s. 6d.| 

194. HOUSE BOOK {The). Comprising :— I. The House Manager. 

112. By an Old Housekbefer. II. Domestic Medicine. By Ralph Gooding. 
o. M.D. III. Management of Health. By James Baird. In One Vol., 
^^ strongly half-bound. 6s. [Just^ubltsketL 

112 . 

EDUCATIONAL AND CLASSICAL SERIES. 

HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. By William Douglas Hamilton, F.S.A., 
of Her Majesty's Public Record Office. Fourth Edition, revised. Maps 
and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of: in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton. 
oi University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford, as. 6<1. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
B; Edward Levibn, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majesty's 
Record Office. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. is. 
Th4 X indicates thai these vols* may be had strongly bound at 6d. extra. 
7>9ND0N: CROSBY LOCKWOOD AND CO., 



weale's educational and classical series. 13 



ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written, 

With an Introduction to the Study of Comparative Philology. By Htdb 
Clarkb, D.C.L. Third Edition, xs. 6d. 

II*. Philology : Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarkb, D.C.L. is. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing ahove xoo,ooo Words. By Hydb Clarkb, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., ss.6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan. 
z6th Edition, is. 

49. Derivative Spelling-Book ; Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Sixth Edition, carefully corrected. 
2s. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edgar 
Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By \Vm. W. Pink, Practical Chemist, &c., and Georgb 
£. Wbbstbr, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 2S. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely ; formerly H.M. Inspector 
of Schools. 

Introductory Primer, ^d. 



s. d. 

First Standard . .06 
Second „ . .0x0 

Third „ . . x o 



s, d. 

Fourth Standard . . • x a 

Fifth „ . . . x 6 

Sixth „ ...16 

Lessons from the Bible. Part I. Old Testament, is. 

Lessons from the Bible. Part II. New Testament, to which is added 

The Geography of the Biblb, for very young Children. By Rev. C. 

Thornton Forster. is. ad. %* Or the Two Parts in One Volume. 2s. 



FRENCH. 



24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d. 

2$. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, &c. By Alfrbd 
Elwbs. xs. 6d. 

26. English-French Dictionary. By Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 
cloth boards, 3s. 6d. %* Or with the Grammar, cloth boards, 4s. 6d. 

7, stationers' hall COURT, LUDGATE HILL, E.G. 
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French, continued, ' 

47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, for the convenience of Students ; several 
Vocabularies of Words, a Collection of suitable Phrases, and Easy Familiar 



Dialogues, zs. 



GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. zs. 

41. German Triglot Dictionary. By Nichol/ls Esterhazy, 

S. a. Hamilton. Part I. English-German-French, zs. 

42. German Triglot Dictionary. Part IL German-French- 

English. IS. 

43. German Triglot Dictionary. Part III. French-German- 

English. ZS. 

41-43. German Triglot Dictionary (as above), in One Vol., 3s. ; 
cloth boards, 4s. %* Or vrith the German Grammar, cloth boards, 5s. 



ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwes. zs. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwes. 
Vol. z. Italian -English-French. 2S. 

30. Italian Triglot Dictionary. By A. Elwks. Vol. 2. 

English-French-Italian. as. 

32. Italian Triglot Dictionary. By Alfred Elwes. VoL 3. 

French-Italian-English. as. 

28,30, Italian Triglot Dictionary (as above). In One VoL, 6s. 
3a. cloth boards, 7s. 6d. %* Or with the Italian Grammar, cloth bds., 8«. 6d. 



SPANISH AND PORTUGUESE. 

34. Spanish Granoimar, in a Simple and Practical Form. With 
a Course of Exercises. By Alfred Elwes. zs. 6d. 

3$. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Minine, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfred Elwes. 
4s.'; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 
With a Course of Exercises. By Alfred Elwes, Author of ** A Spanish 
Grammar," &c. zs. 6d. [Just ^blisAed. 

HEBREW. 

46*. Hebre^jv Grammar. By Dr. Brksslau. is. 6d. 
44. Hebre'W and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Bresslau. 6s. %* Or with the Grammar, 7s. 

46. English and Hebre^wr Dictionary. By Dr. Brksslau. 3s. 

44,46. Hebre^wr Dictionary (as above), in Two Vols., complete, with 
46*. the Grammar, cloth boards, Z2s. 

LONDON ; CROSBY LOCKWOOD AND CO., 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementaiy 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 

20. Latin-English Dictionary. By the Rev. Thomas Goodwin, 

M.A. 2S. 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 
20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d.; 
cloth boards, 4s. 6d. •.• Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by H. Young, is- 

2. Caesaris Commentarii deBello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young, as. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes Explanatory and Critical, by the Rev, 
James Daviks. M.A. is. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia. 

With, Introduction, Analysis, and Notes Explanatory and Critical, bv Rev. 
T. H. L. Lbary, D.C.L. formerly Scholar of Brasenose College, (5zford. 
IS. 6d. [Just published. 

14. Ciceronis Cato Major, Laelius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Smith, 
M.A., F.R.G.S. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

21. Juvenalis Satirae. With Prolegomena and Notes by T. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London. 2s. 

16. Livy : History of Rome. Notes by H. YoUNG and W. B. Smith, 

M.A. Part i. Books i., ii., is. 6d. 
x6*. — Part 2. Books iii., iv., v., is. 6d. 

17. Part 3 Books xxi., xxii., is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donne, B.A., Trin. Coll., Cam. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. James Da vies, M.A. 2s. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. James Davibs, M.A. is. 6d. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davies, M.A. 

IS. 6d. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RusHTON, M.A., and on the Georgics by H. Young, is. 6d. 

5. Virgilii Maronis .^neis. With Notes, Critical and Explanatory, 

by H. Young. New Edition, revised and improved. With copious Addi- 
tional Notes by Rev. T. H. L. Leary, D.C.L., lormerly Scholar of Brasenose 
College, Oxford. 3s. \ Just published, 

<• Part I. Books i.— vi., is. 6d, \yust published. 

5** Part 2. Books vii. — xii., as, \Just published. 

19. Latin Verse Selections, from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus, Vellcius Paterculus, Valerius Maximus Sueto- 
nius, Apuleios, &c. Notes by W. B. Donne, M.A. 2s. 

. — » 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own dav Bv Ha\s 
Claudb Hamilton, xs. 6d. . ^ / *iA«a 

15,17. Greek Lexicon. Containing all the Words in General Use» with 

geir Significations, Inflections, and Doubtful Quantities. By Henry R 
Hamilton. Vol. i. Greek-English, 2s. ; Vol. 2. English-Greelc, 2s. ' Or the 
Iwo Vols, m One, 4s. : cloth boards, 5s. 

14.15. Greek Lexicon (as above). Complete, with the Gramaiarwd 

17. One Vol., cloth boards, 6s. 
GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, byH. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by Tohn 
Hutchison, M.A., of the High School, Glasgow, is. 6d. j» / j • 

30. -^schylus : Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, M.A. is. 

32. .^schylus : Septem, Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, M.A. is. 

40. Aristophanes : Achamians. Chiefly from the Text of C. H. 

Wbise. With Notes, by C, S. T. Townshhnd, M.A. is. 6d. 
26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With 

Notes, Critical and Explanatory, by John Milnbr, B.A. is. 6d. 
23. Euripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. "With Notes, Critical and Explanatory, 'by "W. Brownrigg Smith 
M.A., F.R.G.S. IS. 6d. ' 

4-17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Leary, M.A., D.C.L. 

Part I. Books i.j ii. (The Clio and Euteipe), 2s. 
Part 2. Books iii., iv. Qlie Thalia and Melpomene), 2s. 
Part 3. Books v.-vii. (The Terpsichore, Erato, and Pol5'mnia), 2s. 
Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d. 
5-12. Homer, The Works of. Accordmg to the Text of Bakumlein. 
With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations- and Appendices, by T. H. L. 
Lkary, M.A., D.C.L. 
TrtE Iliad : Part i. Books i. to vi.j is.6d. Part 3. Books xiii, to xviii., is. 6(!. 
Part 2. Books yii. to xii., is.6d. Part 4. Books xix. to xxiv., is. 6d. 

Part 3. Books xiii. to xviii., xs. 6d. 
Part 4. Books xix. to xxiv., and 
Hymns, 2s. 
4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. Cd. 
13. Plato's Dialogues: The Apology of Socrates, the Crito, and 

the Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critical 

and Explanatory, by the Rev. James Davibs, M.A. 2s. 
18. Sophocles: GEdipus Tyrannus. Notes by H. Young, is. 
20. Sophocles: Antigone. From the Text of Dindorf. Notts, 

Critical and Explanatory, by the Rev. Tohn Milnbr, B.A. 2s. 

41. Thucydides : History of the Peloponnesian War. Notes by H. 

Young. Book i. is. 
2,3. Xenophon's Anabasis; or, The Retreat of the Ten Thousand. 
Notes and a Geographical Register, by H. Young. Part i. Books i. to iii., 
IS. Part 2. Books iv. to vii., is. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W. Tbwitt. is. 6d. 

./3. Demosthenes. The Oration on the Crown and the Philippics. 

With English Notes. By Rev. T. H. L. Lbary, D.C.L., formerly Scholar of 

Brasenose College, Oxford, is. 6d. \.Jusi published. 
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